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Description 

File History of European Patent Application No. EP 0 767 057 A3 entitled: A Rotary 
Offset Printing Press, Applicant: Howard W. DeMoore, Inventors: Howard W. 
DeMoore and Ronald M. Rendleman, Filed October 2, 1996, Date of Publication A3: 
June 10, 1998, Date of Publication A2: April 9, 1997 
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EPA/CPO/OCB 
0-80298 Miinchtn 
"S 089/2399-0 
TX 523 656 epmu d 
FAX 089/2399-4465 



BIRD & BIRD 

ATTN: MS. CECILIA CHEUNG 
90 FETTER LANE 
LONDON EC4A UP 
GREAT BRITAIN 



Europaisches 



iropean 
Patent Office 



Office europeen 
des brevets 



GengrakifrBktion 2 Directorate Ggneral 2 Oirection Generale 2 



Rechnung / Invoice / Facture 



Kundennummer 

Customer number 01500251 
Numero du client 



20/07/99 



ZeiohenmefTRef. 


Anmeldung NryAppBcation ItoTDomanda n*yp«tent Nr TPatwrt HoJBim/ei n*. 


LIBRY.0666 


96250220.9 2304 0767057 


Anmelder/App&cant/0«nwmdeur/PatentinhatMi/PrQprietor/r^ 




DftMoorft. Houard tf. 





p Obersendung VOnrTransmiSSion of /Envoi de Antrag vom/Request dated/Requete du 18/06/99 

= Kopien t)ei Akteneinsicht nach RegeJ 94(3) EPU 

nn Copies in the case of inspection of files pursuant to Rule 94(3) EPC 
\jj Ull Copies en cas d'tnspection pubtique selon la r^te 94(3) CBE 

M" ,— , Beglaubigung 
Certification . 
Certification 



I I Certification 

□ 

j j Duplicate of'the patent certificate pursuant to Ru^e S4(2)^EPC 



Pnoritdtsbeieg(e)/priority document(s)/document(s) de priority R. 94(4) 

Ausfertigung(en) der Patenturkunde nach Regel 54(2) EPU 
Duplicate of the patent certificate pursuant to Rule 54(2] EP 
Dupiicata du certificat de brevet, selon ta Regie 54(2) CBE 



Auszug aus dem Register nach Regel 92(3) EPU 

y ' I I Extract from the register pursuant to Ru|e 92(3) EPC 



Extrait du registre seton la R6gle 92(3) CBE 
U Auskunfl aus den AWen nach Regel 95 EPU 

^ I I Communication of information contained in the files pursuant to Rule 95 EPC 
LJ I I Communication d'informations contenues dans la dossier selon la Regie 95 CBE 

□ 



Akteneinsicht nach Regel 94(2) EPU 
Inspection of files pursuant to Rule 94(2) EPC 
Inspection pubtique selon la R^le 94(2) CBE 



Rechnung Nr./lnvolce NoJFacture N*» ?mR<iL^7 

Bitta bei Zahlung unbedinst angaben. Geganwert 
Indicate number without fail when paying. hUK Equrvalent tipr 

Ce n* d«t absolument etro indique lor» du paiement. Contre-valeur 



Verwaltungsgebuhr/ Administration fee/Taxe d'administration 

Blatter) 

Kosten fur Kopien/Cost of copies/Frais pour copies ( 204 pages) 

feuilles) 

Telefax 

Summe/Totat/Montant total 
gezahit si nd/al ready patd/montant verse 
noch zu zahlen/outstanding/reste A payer 



20. 


00 


13 


50 


122 


40 


81 


60 


n 


00 


0 


00 


142 


40 


95 


.10 


0 


»0D 


0 


00 


142 


.40 


95 


10 



□ Oer obengenannte Betrag wird abgebucht vom (aufenden Konto Nr. 
The above sum wilt be debited from deposit account No. 
Le montant susmentionne sera debite du compte courant n' 



SOer Obengenannte Betrag ist nach den auf der Anlage angegebenen 2ahlungsm6glichketten zu entrichten (f. 2566.1 + 2). 
The above sum is payable as detailed on the annex (f. 2566.1 + 2). 
Le montant indique ct-dessus doit 6tre acquitte suivant les modalites figurant sur I'annexe (f. 2566,1 + 2). 



GARRY A G (TEL: 2375) 



EPA/EP<VOEB Form 2516 



FonMlprUfungsstelle/Fornalltles section/Section des forma 





EPA/EPO/OEB 
D-B0298 Munchtn 



TX 523 656 «tHnu d 
FAX 083/2399-4465 



Europaische 
Paten tamt 



Gener>ldifBktion 2 



ropean 
Patent Office 



DifBCtor a tB Gcnefal 2 



OfRce europeen 
des brevets 



Diraction General a 2 



Zahlungsmdglichkeiten 

Nach Art 5 der GebOhrenordnung 
kdnnen die GebOhren wie folgt ent- 
richtet werden: 



Methods of payment 

Under Art. 5 of the rules relating to 
Fees the fees may be paid as 
fotlows: 



AAodalit^s de paiement 

Aux termes de I'article 5 du Regle- 
ment relatif aux taxes, les taxes peu- 
vent §tre acquitt6es comme suit 



a) durch Einzahtung Oder Oberwei- 
sung auf etn Bankkonto des Amts, 

b) durch Einzahtung oder Oberwei- 
sung auf ein Postscheckkonto des 
Amts. 



a) by payment or transfer to a bank 
account held by the Office, 

b) by payment or transfer to a giro 
account held by the Office, 



a) par versement ou virement d un 
compte bancaire de I'Office, 

b) par versement ou virement a un 
compte cheques postal de 
I'Office. 



c) durch Obergabe oder Obersendung c) by delivery or remittance of c) par remise ou envoi de cheques 

von Schecks, die an die Order des cheques which are made payable 6tablis d I'ordre de I'Office. 

Amts lauten, to the Office. 



d) durch Abbuchung von einem lau- 
fenden Konto beim Amt 

o 

^ie ZahlungswShrung richtet sich 
ydach der Wdhrung des Staats, in 
Ulem das Konto gefOhrt wird 

- n 

'-Q&r Betrag ist 'ohne Kosten fQr den 
jimpfanger" zu Qberweisen. 

Ibas Verzeichnis der fQr die EuropSische 
f^tentorganisation erdffneten Bank- 
r^d Postscheckkonten. sowie der 
J^^itsprechenden ZahlungswShrungen 
Ut auf Form 2566.2 abgedruckt 

□ 



d) by debiting a deposit account held 
with the Office. 

The currency for payment is determined 
by the currency of the State in which 
the account is held. 

The fee is to be transferred 'at no 
costs to the payee'. 

The list of t>ank and giro accounts opened 
in the name of the European Patent 
Organisation and corresponding 
currencies for payment is reproduced 
on Form 2566.2. 



d) par pr616vennent sur un compte 
courant ouvert aupr^s de I'Office. 

Le paiment doit §tre effectu6 dans 
la monnaie de I'Etat ou le compte 
est ouvert. 

Le virement doit se faire 'sans frais 
pour le destinataire'. 

La liste des comptes bancaires et de 
ch^ues postaux ouverts au nom de 
I'Organisation europ^enne des bre- 
vets et des monnaies de paiement cor- 
respondantes est reprise sur le for- 
mutaire Form 2566.2. 



EPA/EPO/OEB Form 2566.1 



• 08.94 



V*rx»«ct<nis d»f h» di« 

kreffawtcn Bank- und 
PostKhAcfckAnisn towis dM 



o 



Lnl el b«nh utd giro account! 
ep«nttd in Om rmim et ttw 
EirepMf) PttoM OrQtniutien 
and comspending cttfrcnciu 



noot da rOrganis«ii«n 
ouropMnno dss bravKs st 
ds9 nonftjiM ds piftiMnoM 



ZaMunQswihrungan 



Bank •ccoonts 
CemptM tencatras 



N* IflZ-m-CSI/OO (BLZ 120301 
Btak AusUta AC 
Am Hel 2 
A-lOtO Wisn 



acftcua Brmatlas Untten 
BP 

B-1000 Bruxellfts 



I* 322 005 OI^B 
UBS 

CH-eo»1 Zurich 



N* 0155-a&-«00-«S0 
B«nk of Cypnts 
M, Cvagom Av, 
P O. BoxltfZ 
CV - 1SS3 NicosU 



CifO sccoimts 

Compttt 4» che«uM fMVUux 



* 74S1 030 
Ostsrratchtscha Pfsttparkjua 
C»or9'Coch-Ptsti 2 
A- 1018 Wian 



r a0O-115M2S-29 
Banqvo da to Posta 
B-1100 Bruzollaa 



IT 30-107SS-1 

Zahluftssvsrtehf PTT 
Ve rarbeiturs iz sfltrum 
CH-4(M0 Basel 



ZaMungswahrung 
CurfMcy (or paymeni 



Osterr. SchiUtng 
lATS/EUR) 



Franc telga 
(BEF/EUR) 



Franc •uissa 
tCHF) 



Cyprus Potmd 
(CVPI 



- 3 33a BOO 00 (BLZ TOO 800 00) 
Dreadnor B«nk 



tr leo-eoo (Blz rao 100 so) ' 

Pe*tbank Muachen 



Doutscho Mark 
(DEM/EUfU 



H* 30191337S9 
Oen Oansko Bank 
Hotmans Ksnal Dopt 
HolmoQS IConal 2 
DK-1(eo Kobofihsm K. 



N* tt»-S893 

GIROBANK A/S 

Cirostrogot 1 

0K*0300 Hoje Tasatrup 



Cteflsko kronor 
(DKK) 



ui 



H* 018U032(I/S9/03034800Z4 
Banco Ctfortor tfo Eapafta 
Carrora tfo San Joreniim 3S 
E-23014 Hsdrid 



H* 00-1871K7e3 
Caja Povtsl 
Cwetitss tidnnpara 
P* do Rocolotoa, S 
E-2e070 Madrid 



Peseta espatola 
(ESP/EURI 



N' 200110-102076 
Morita Bonk 
Sonostintori 
FIN-OOOao MeriU 



FabianinkBta 23 
FIN-00007 Helslntci 



Suemon Markka 
(RM/EUR) 



N* 200 2D4S3, Code banquo 30 004, Coda 
Banquo NoUonalo do Paris 
Agonca f ranco-Etranper 
2 Placo do I'Opera 

F-75009 Pafta 



gutchst 00 5B7, Oo Rib Z> 



r* GO 271 OS (tortins-codo 21HUMUt) 
Barclays Bonk PLC 
S4 Lombard Street 
P.O. Boa 544 

GB-iondan EC3W 8EX 



Pound Storting 
(CBP) 



H*112t 

Credit BankAE 
AiboRS Towor Brsncti 
2. MossogMon Awoauo 
GR.115 77 Athana 



Crook Oreetuna 
(GRD) 



N* 3SS32201 (Bank Code £0-14-90} 
Bank of Irotand 
Lowor Bcggot Stroot Branch 
P.O. Boa 3131 
IRL-DuMin 3 



h pound 
>/EUR) 



N' 93S832.01.S4, ABI 02082 / CAB 03200 



Via dol Ptobiscite 112 
I-0018S Roma 



C.U.AS. 
Piazza Vosuvio 6 
1-30144 M llano 



Lire italiana 
(ITUEUR) 



I* 7-100/9134/208 
Banqtie Ifflornationalo a Uostnbourg 
69. route d'Eacti 



N- 28421-37 

Administration dos P. & T. 
Ch6qtioo poststu 
BP2S80 
L-1080L 



Prone bolQO 
(BEF/EUR) 



Franc francais 
(FRF/EUft) 



U* 2^4 2^H4. <ioda feanqua M 0^4. l!odo 6iochei bi ^H. tio ttib ^ 
Banqtw Nstionale do Peria 
SiBCursato do Monto-Carlo Galorio Otsrlos lit 
Avonuo dos Spohtgios 
Bofto Postsia 129 

MC-9S007 Wonaco Codaa 



N' 51.3S.38.S47 

ABN-AMRO Bank NV 
Knoittordiik 1, Postbita 163 
NL-2S01 AP Den Hug 



M* 4012827 
PestbankNV 
HL-G800 MA Amhom 



Nodortandso Gulden 
(HLC/EUft) 



N* OOISAOO 0303391145 / 05 
Same Pinto et Sotte Mayor 
Av. Fontss Porotra do Mole 7 
P-1000 Usboa 



N* 122 697 ISO 

Bankgiro N* SB43-61SS 
Swettska Haadolsbankon 
S-10S70 StocUwhR 



M* 7 41 S3-i 
Postgirot 

S-10S08 Stockholm 



Escudo pertuguos 
(PTE/EUR) 



Svttnska kroner 
ISEKJ 



EPA/EPQ/OEB Form 2566.2 • 10.98 



JAntrag auf ^^jilung eines europaischenir 1 (est for grant i 

of a European patent / Requete en delivj^ance S^t\ brevjet europeen 



5 ; Cof- 



-a: o- c* a- s 



- £»• -izi e Cc-' —a: c- : :* =e,a ;*rrst* zr :« 

A*-- ,3 Da*-"* 36' jae**- " -f? 3*' "* fzz e Jia-* ;e' E — e c----9sre-o*oe ; i' ves 'an- ^- e ci'.t ana R^me 



ca:» c e-.c- ce a :« ecoo « «: "k^t q 











.'.:<= Y 1 




= , 2- i ' D«:r ae 'scec c" '?eg ? 2-i'2f 


OREC 2 


0 Z 1 0. 1996 


7sc E'-^i-gs ce EP-i <Rege' 2*:'Jit / Date o: receot 
5: c^'O -S- e 2-";n . Deie cs :eceD:»on a I'OEB ''egie 24ii:u 


RE.'iA 3 




--*v-e; ce'.ag / Oaie o^' ^ .<ng / Oaie ae aeoci 







~db^ •3:orer-Pos:: of^er. / Taouiavon rra^'<s / 'Arrets de tat Jauon 



Es wtrd die Ertetlung etnes europatschen Patents 
und gemaB Artikel 94 die Prufung der Anmeldung 
beantragt / Grant of a European patent and 
examination of the application under Article 94, 
are hereby requested / II est demande la deltvrance 
d'un brevet europeen et, conform^ment a rerticte 94. 
I'examen de la demande 



Zeichen des Anmelders oder Vertreters 
irrz\. \ 5 Pc$ Ticr.er.j / Applicant's or representative's 
reference in-.= Mmum 1 5 spacest / Rdfirence du demandeur 
ou du mandataire 'ma^ \ 5 ca'-acieres espacest 

ANMELDER / APPLICANT / DEMANDEUR 
Name / Nom 



AREF 



Pfjf'jngsanuag tn emer zugefassenen Ntcri:3rr:ssp.'ache 
istehe Merkbiati It. 5):/ReQuesi for eyamtnauon m an 
jd.ntsstole non-EPO language (see Noies ii.5>: /Reaueie en 
examen dans me tangle non off'oelle auionsee (voir novce H 5 



P 44214 



Howard DeMoore 



Anschrift / Address / Adresse 



tt DEST P 



Zusteltanschrift / Address for correspondence / 
Adresse pour la correspondence 



Staat des Wohnsitzes oder Sitzes / State of residence or of principal 
place of business / Etat du domicile ou du sifrge 

Staatsangehdrigtcett / Nationality / Nationatite 
Telefon / Telephone / Tdl^phone 

Telex / Telex Telefax / Fax / T6l6fax 

Weitere(r) Anmelder auf Zusatzblatt / Additional apptlcantls) on 
additional sheet / Autrelsl demandeur(s) sur feuille additionnelle 

; VERTRETER / REPRESENTATIVE / MANDATAIRE: 

I Name / Nom 

j <Nur einen Verve:e' angeben, der in das eufopaische Patentregister emgeuagen und an 

\ cen ii^esteiit wi'd / Name only one representative, wno cs to be luted m the Register of 

! E*-rocean Paiems antJ :o whom notification is to oe made I N'indiguer qu'un teut manda- 

I :a..'e. oj' se'a irsc: au Registre europeen des brevets ei auq^el signiftcauon sera faite) 



FREPOl 



! 



i/ •o\c\o\ /i/t/ ' 



I t i 



Geschaftsanschrift / Address of place of business / 
Adresse profession nelle 



i 



Telefon / Telephone / Telephone 

Telex / Telex 1 Telefax / Fax / Til6fax 

Weiteretr) Vertreter auf Zusatzblatt / Additional representative(8) on 
additional sheet / Autre(s) mandatairets) sur feuIIle additionnelle 



•U( IBUIUO auuiuuiiiMlli*! I 

|tRAn| I I FILL \C\H\ 



17 
19 



12 
13 



□ 



10954 Shady Trail 
Dallas, Texas 75220 
U.S.A. 



UEXKULL & STOLBERG 

PatentanwSlte 
Beselerstr. 4 

D-22607 Hamburg 

Zusammenschlufi/Assodation Nr.l 



(040) 899 6540 



f040^ 899 654 8 8 



EPA/EPO/OEB Form 100 1.1 10.95 
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Vollmacht / AuthoriMtion / Pouvoin 
ist beigef ugt / is enclosed / ci-joint 



ist registricrt unter Nummer / has been registered 
under No. / a ete enregistre sous le n* 



ERFINOER / HMVENTOR / INVErfTEUR: 



GENA 



imr 20 tf 



Anmelder ist (sind) alieinigelr) Erfinder / The applicant!*) is (are) 
the sole inventorfst / Le(s) demandeur(s) est (sont) le (les) seuKs) 
inventeur(s) 

Erfindernennung auf gesondertem Schriftstuck / Designation of 
inventor anached / Voir la designation de finventeur ct-jointe 

BEZEICHNUNG DER ERFINDUNG / TITLE OF INVENTION / 
TITRE OE LtNVENTION: 



TIDE 



TIEN 



TIFR 



Numoer 
NuTiero 



A Rotary Offset Printing 
Press 



- PRIORITATSERKLARUNG / DECLARATION OF PRIORITY / 
^ DECURAT10N DE PRIORITE 

UJ 

01 B . » ** 

Si 07 « » . . « 



PRIO 



Staat / Stale / Etat 



AnmelCeiag / Filing 
' daie / Date de depoi 



fio./fJ -a G-'-i'Zi 



i 2 



US 02.10.1995 08/538,274 



Weiiere Pforitaiserklarunglen) auf Zusatzblait / 
Addiiiona) declaraiionis) of priority on additional sheet / 
A-jireis) dec!aration(s) de prioriie sur feuille additionnelle 



MIKROORGANISMEN 

Die Erfindung tjetrifft einen Mikro- 
O'ganismus (mefirere Mikroorganis- 
men) oder seine (ihre) Verwendung, 
der (die) auf Grund des Budapester 
Vertrages Oder emes bilateralen 
Abkommens zwischen der Hinter- 
legungssteile und dem EPA nach 
Regel 28(1) a) be* einer anerkannten 
Hinterlegungsstelle hinterlegt worden 
ist (sind). urn die Bedingungen fur die 
Offenbarung der Erfindung gemaS 
Anikel 83 in Verbindung mit 
Regel 28 zv erf Gllen. 



MICRO-ORGANISMS 

The invention relates to and/or uses 
(a> micro-organism(s) deposited for 
the purposes of disclosure pursuant 
to Article 83 in conjunction with 
Rule 28 with a depositary institution 
recognised within the meaning of 
Rule 28(1) (a) under either the 
Budapest Treaty or a bilateral 
agreement benween the institution 
and the EPO. 



MtCOi # 



I I I 



Die Angaben nach Regel 28(1) c) sind in den technischen Anmeldungs- 
unterlagen enthalten auf / The particulars referred to In Rule 28(1) (c) are 
given in the technical documents in the application on / Les Indications 
visees i la regie 28(1) c) figurent dans les pitees techniques de la 
demande d la /aux 



warden spater mrtgeteiK / wilt be submitted at a later date / 
seront communiqudes utt^rfeurement 

Die Empfangsbescheinigung(en) der Hinterlegungsstelle ist (sind) 
beigefugt / The receipt(s) of deposit issued by the depositary institution 
is (are) enclosed / Le(s) r6c^piss6(s) de ddpdt ddlivr6(8) par I'autoritA 
de ddpat est (sont) ci-jointis) 

wtrd (werden) nachgereicht / wilt be filed at a later date / 
sera (seront) produit(s) ult6rieurement 



30 



MICRO-ORGANISMES 

L'invention concerne un {plusieurs) 
micro-organismels) et/ou utilise un 
(ptusieursi micro-organismete). 
d^pos^ls) afin de satisfaire aux 
conditions d'exposd de l'invention 
pr^vues ^ ranide 83 ensemble 
la r^gle 28: ^ cet effet. le d^pdt a e:6 
effectud aupr6s d'une autoritd 
habilitde au sens de la r6gle 280) a), 
en vertu soit du Traitd de Budapest, 
soit d'un accord bilateral entre 
fautorite et COEB. 



Seite(nl / page(s) 



2eiIe{n)/tmeisi/i«gne!S' 



□ 
□ 



EPA/EPO/OEB Form 1001.2 10.95 
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NUCLEOTIO-UND AMIN0SAURESEQUEN2EN / NUCLEOTIDE | 
AND AMINO ADO SEQUENCES / SEQUENCES OE ISEQLd) 31 

NUCLEOTIDES ET D'AODES AMINES I 
Die Beschreibung enthalt etn Sequenzprotokol) nach Regel 27al1) / The 
description contains a sequence listing in accordance with Rule 27al1| / 
La description contlent une Itste de s^uences selon la regie 27bl$(1) 
Oer vorgeschriebene maschinenlesbare Datsntrager ist beigefugt / 
The prescribed machine readable data carrier is enclosed / La support 
de donnees prescrit ddchtff rable par machine est annexe 
Es wtrd hiermit erklart, daS die auf dem Datenuager gespeicherte Informa- 
tion mit dem schriftlichen Sequenzprotokoll uberetnstimmt (Regel 27a(2)) / 
It is hereby stated that the trrformation recorded on the data carrier is 
identical to the written sequence listing (Rule 27a(2)) /II est declare par la 
presente quo rinformatlon figurant sur le support de donnees est identique 
a celle que contient la Itste de sequences ecrite (regie 27bis (2)) 

Verschtedene Anmelder fur verschiedene Vertragsstaaten / 
Different applicants for different Contracting States / 
OiHerents demandeurs pour differents Etats contractants 



y 00 319V1IVAV iS39 



32 fianneini aes (tier) inme'ce-'St unc cenar-.:e Venragsstaaien / 
Name's! oi acDlican^si a-.d ceS'g-ared Cortrac.s-.c Sia'.es / 
lIo.Tusi C'j tdes) de'^.ar.ce-jrisi e: ces £:ais cciiraciants ces.gf~es 



□ 

m 



BENENNUNG VON VERTRAGSSTAATEN 
DESIGNATION OF CONTRACTING STATES 
DESIGNATION D'ETATS CONTRACTANTS 

Be'g er. i Be'g u-^ / Betg.aue 

■ ;Scn.'.e'; jnc L ec-.:ei5:9:r. / S-.vitjeriand ana 
Lie:i:e-s:e / Su.sse e: L<ecntensiein 

De'Jtscniana / Gef^any / A:'emagne 

Daiemark / OenmarV / Oanemark 

Snarien / Spain / Esoagne 

F-^aii'veicn / F-aPce / France 
^ Vereif.igtss Ko-!igre;c?i / Unirec Kingdcnn / RovauTie-Uni 
, G^ecnenland / G-'eece / Grece 

f'iar.'J / Ireland / irlande 

ita::e- / Italy italic 

Li;)tennburg / Luxembourg / Luxembourg 
Monaco / Monaco / Monaco 
Niedariande / Netherlands / Pays-Bas 
Po'tugai / Portugal / Portugal 
Schwecen / Sv.eden / Suede 



DEST 



BE 



CH/LI, 



DE 



DK 



ES 



08 ! 



GR 



SE 



D*jC' *3-'g C'tyti ^vrrQtwi ji ic/j': v>vj 



i VORSORGLICHE BENENNUNG 

■ SAMTUCHER VERTRAGSSTAATEN 

! Die in Feld 33 angegebenen Staaten 
j sind jene. fur dte die Zahlung der Be- 
I nennungsgebuhren vorgenommen 
j vAjrde o'der derzeit beabsichtigt ist. 

Vorsorglich warden jedoch samtliche 
! Siaaten benanni. die zum Zeitpunkt 
I der Einreichung dieser Anmeldung 
j Vertragsstaaten des EPU sind 
j (1.10.1995. AT. BE.CH.DE.DK.es. 
I PR. GB. GR. IE. IT. LI. LU. MC. NL. 
j PT. SE). Es wird ersucht, die Benen- 
I nung der hier zusatzlich benannten 

Venragssiaaten als vom Anmetder 
' zuruckgenommen zu betrachten. 
j wenn fur diese Siaaten die Benen- 

■ nungsgebuhren nicht bis zum Ablauf 
i der in Regel 85a(2) vorgesehenen 

Nachfrist eninchiet werden. Es wrd 
. beantragt. von der Zusiellung einer 
Miiteilung nach Regel 65a(l» und 
emer Mittetlung nach Regel 69(1) 
betreffend die hier zusatzlich be- 
] nannten Vertragsstaaten abzusehen 



PRECAUTIONARY DESIGNATION OF 
ALL CONTRACTING STATES 

The States indicated in Section 33 are 
those for which it is at present intended 
to pay designation fees if these have 
not already been paid. As a precaution- 
ary measure, however, all those States 
which are Contracting States to the 
EPC at the time of filing this application 
are designated (1.10.1995: AT. BE, CH. 
DE. DK. ES. FR. GB. GR. IE. IT, U. LU, 
MC. NL. PT. SE). It IS hereby requested 
that the designation of any additional 
States thereby included be regarded 
as withdrawn by the applicant if the 
designation fees have not been paid by 
the time the period of grace allowed in 
Rule 85a{2) expires, tt is requested that 
no communication under Rule S5a{11 nor 
any communication under Rule 69( 1 ) 
concerning the additional Contracting 
States designated above be notified. 



Si 

i 

IX. 



la C8E %nirv» tn vigusur »Sf%% rimorMSOn 3u 



DESIGNATION A TOUTES FINS UTILES 
DE TOUS LES ETATS CONTRACTANTS 

Las Etats indiqu^s d la rubriqua 33 sont 
ceux pour lesquels le paiemant des 
taxes de designation a 6te affectum ou 
pour lesquels Ton se propose actuelle- 
ment de payer les taxes de designation. 
Toutefois. d touias fins utiles, sont 
d6sign6s tous las Etats qui sont das 
Etats contractants de la C8E a la date 
du dep6t de la demande ( 1 . 1 0.l 995: AT. 
BE. CH. DE. DK. ES. FR. GB. GR. IE. IT. 
Li. LU. MC. NL. PT. SE). II est demand^, 
au cas oCi les taxes de designation pour 
les Etats contractants designes a titre 
compl6ment3ire ne seraient pas acquitees 
dans le delai suppl^mantaire pr^vu d la 
r^gle 85bts(2), que la designation desdits 
Etats soit consid6r6e comme retirde par 
le demandeur. Prifere de ne pas proc6der 
pour lesdits Etats contractants designes 
d titre compiementaire d la signification 
dune notification 6tablie conformfiment 
d la regie 85bts(1) ou t la regie G9il I. 
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' ERSTRECKUNG OES 
EUROPAISCHEN PATE^^'S 

I 

' Dtese Anmeldung giti als Antrag, 
: ate eurooaische Paienianmeldung 
uro das dacauf erteilte europaische 
Patent auf afie Micrii-Vertragssiaaien 
ces EPO zu ersifecKen, rrui denen am 
Ta3 %^-'er Eirue'Chung „Ers:recVungs- 
at' crnrT-er." ces:ehe-i 
•Oe're L.ta-jen. LerJana, 
Siov.eruenJ 

D-e EfstrecV-j'-g v.i.'d iedoc^ nur 
v.T'-sanri. -.ver.r d e •■•o^gescf-'teoene 



EXTENSION OF THE 
EUROPEAN PATENT 

This apoitcation is deemed to be 
a reauesi to ei^tend tne European 
oaten aooiicaiioi and ine European 
patent granted tn respect of it to all 
non-Contracting States to the EPC 
v.-'in '.vhjch 'extension agreements" 
exist on '.ne aate on wntcrt the 
soctjcaLcn ts Med 'Present s>tjatton- 
Litnuanta. Latvia, Sicveniai 
However, the extension on^f aves 
e;:ect »f the orescrfced extension fee 
IS paio 



EXTENSION OES EFFETS 
DU SREVET.EUROPEEN 

La pre seme demaruJe est reputee con- 
stiiuer yne requdte en extension des 
effets ae la cemande de brevet euro- 
oeen et du brevet eurooeen deime sur 
!a base de cette demande a tous fes 
Etats rion parties a !a CBE avec lesaue's 
i! e»..s:e un -accoro d'extensron- a ta 
date d'j dep6T de 'a Qermnte (Situation 
actuetie L*tjanie. Lettonte. Stovenie) 
Touteiois I'e* tension ne prod'jit ses 
effets Que s .1 est aca-nte Ja taxe . 
d'exter.sion prescnte. 



EXPT 



Per Anmelder beabsichtigt derzeit die Erstreckungsgebuhr fur die 
nachfolgend angekreuzten Staaten zu entrichten: / 
The applicant currently intends to pay the extension fee for the 
States marked below with a cross: / 

Le demandeur se propose actueflement d'acquitter la taxe d'extension 
pour les Etats dont le nom est coche ci-apres : 



L'teuen / Litr-jar. a / L'tuame 
Uetilano / Latvia / Le::onie 
Sic.venjen / S'Cven.e / Siovenie 



LT 



o 

m 

o 



Die Anmeldung ist eine Teilanmeldung / 
The application is a divisional i^^— 
application / | DFtL 9 

La presente demande 
constitue une demande 
divisionnaire 



PANR 



! Es handelt sich um eine Anmeldung nach Art. SIIDbl / 
The application is an Art. 61(1 Mb) I , 

' application / La presente demande I OFIL 9 | 
constitue une demande ^^^^^ 

i seionrartideGKIlb) 



EANR 



• Wi;mmer ct' "-'•jpe'er 
: No o: eari-e-- apoi-canon 
- Numefo de -a cerr-.ance 



■ Ntmmef der ff uneven ^' 
No. of earlier aop' cf.: o- 
- Nun-.ero de 'a aen-.a-cc- 



I 



Patentanspruche / Claims / Revendications 



Weiterer Satz von Patentanspruchen (Art. 167{2)a))/ 

Additional set of claims (Art. 167(2)(a)l/ 

SMe supplementaire de revendications (art. 167{2)a)) 



AUCL (4) 



Zur Veroffentlichung mit der Zusammenfassung wird vorgeschlagen 
Abbildung Nr. / With the abstract it is proposed to publish 
figure No. / II est propose de publier avec I'abrdgd ^T!^^^"^ 
la figure rf | DRAW (2) 



Zusatzliche Abschrift(en) der im europaischen RecherchenbeHcht 
angefuhrten Schrtftstucke wird (werden) beantragt / Additional copy(ies) 
of the documents dted in the European search report Is (are) requested / 
Priire de foumir une (des) copie(8) suppl6mentaire(s) des 
documents cttds dans le rapport de recherche europdenne 



CLMS i 37 



AUCL(I) I 



ASOC 



24 



AT 
ES 



GR 



Zahl der Patentanspruche 
Number of claims 
Nombre de revendications 



Zahl der Patentanspruche 
Number of claims 
Nombre de revendications 



Nummer / Number / Numero 



Anzahl der zusablichen Satze von -ci 
Number of additional sets of copies 
Nombre de jeux suppldmentaires ce ' 
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Es wird die Ruckerststtung der Recherchengebuhr gemaB Art. 10 GebO 
beantragt / Refund of the search fee is requested pursuant to Article 10 of 
the Rules relating to Fees / Le remhoursement de la taxe de recherche 
est demand^ en vertu de rartide 10 du reglentent relatif aux taxes 

Etne Kopie des Recherchenberichts ist beigefugt / A copy of the search 
report is attached / Une copie du rapport de recherche est jointe 



AUTOMATISCHER ABBUCHUNGSAUFTRAG « J' 'r.og'^cr i'jr ir.nace^ ^-on 

AUTOMATIC DEBIT ORDER ror EPO ceoos^: acco'jr: noicers or^yt 
ORDRE DE PRELEVEMEftfT AUTOMATIQUE lun.cjerr.er.: Doss-D-'e po-.' /es 
: J 'es oe cz-^-zies ccj-ar;s ot.ve-:s aucres ce t'0S8i 

Das Europaische Patentamt wird hiermit beauftragt, fatlig werdende 
Gebuhren und Auslagen nach MaBgabe der Vorschriften uber das 
automatische Abbuchungsverfahren vom nebenstehenden laufenden 
Konto abzubuchen / The European Patent Office is hereby authorised, 
under the Arrangements for the automatic debiting procedure, to debit 
from the deposit account opposite any fees and costs falling due / 
Par la presente, il est demande a ('Office europeen des brevets de prelever 
du compte courant ci-contre les taxes et frais venant a echeance, 
conformement a la reglementation relative au preievement automatique 



OECA 



Murr.mer ces lau'encen <or.:os / 
Oeoosi: acccrjn: numoer / 
f Jjmero d'j ccmo:e co^-ar; 



Name ces Ki^tD-irace's / 
iccour.; -c;a5^'s rarre / 
Won c_ -.'i^-'e.'e a- corro:e 



Eventuelle Ruckzahlungen auf das nebenstehende beim EPA gefuhrte 
rauf ende Konto / Reimbursement, if any, to EPO deposit 
account opposite / Remboursements eventuets a effectuer 
sur le compte courant ci-contre ouvert aupres de I'OEB 



DEPA 



Die vorgeschriebene Uste uber die The prescribed (ist of documents 

diesem Antrag beigefugten Unter- enciosed with this request is 

lagen ergtbt sich aus der vorberei- shown on the prepared receipt 

teten Empfangsbeschetnigung (page 6 of this request) 
(Seite 6 dieses Antrages) 



num-ner des laufenden Ko.-.jos / fJame aes Kor-.c --.abers/ 



Deocsi: account ni.nr.be.' / 
Mu^ero dj connote courani 



Account ho<!e' E '3ne 
Hon-i a L) HVj'a re ^3 J corr 



2800 0327 UEXKULL & STOLBERG 



La tiste prescrite des documents 
joints & cette requdte figure sur 
le ricdpissd preetabli 
(page 6 de la presente requetet 



Unterschrifttent des (derl Anmelder(s) oder Vertreter(s) / 
Signature(s) of appficantis) or representattve(s) / 
Signaturejsi du (des) demandeur(s] ou du (des) mandatairets) 



Ort / Place / ueu Haitiburg 



Datum / Date 



1, 10. 1996 



Fur Angestellte nach Artikel 133 (3) Satz 1 mit altgemeiner 
Vollmacht / For employees under Article 133 (3), 1st sentence, 
having a general authorisation / Pour (es employes menttonnes 
a Cartide 133, paragraphe 3, Ire phrase, munis d'un pouvoir general 
fyir. / No. / n- : 



UEXKOLL & STOLBERG 
(Association No. 1) 



Arnulf Huber 



e -zz" L— .snec-rietfi- ^T.e rr,<\ Scr.-e'O^ascritne wieaerhoien Se^ lurisi-scriei PefSO'iC.-i o-ite oe SieHung des Wert Ur.:e':e'Ch.ie;er irj-erra;= cer Gese sc-i:; ~ : 
S;— i c—as:" -e a-36ce'" / Please n^oe r-ams ynae' s'snaiure in case oMejai persons, i^e cos.vor cf :-e signa:ofy vvt:riin ire comcaf^ a so oe ^vses .'le fS':*"* 
3 ;-a;6 -es zz 6:-e ega^eiie".: cacr.'lograor es S'd s agi; t) une oersonne mora:e. !a oosiifcr occLpee au sem oe ceiie-ci oaf te cu res S'sra^ires se'a -ro;C',ee a a "ic-. - c i ^ : 
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Empfangsbeschei^jng / Receipt for documen|^ Recepisse de documents s 

iL-s;e cet <3iesem Anuag De^et-.jten U-'treriagen) (C^eckbsi of ertctosed documents) tUsie des dccumems annexes i la presents reouetet 

£s wrd hiermit cer Er^Dfang ce' --rjcn sezecftneien Ookumente oescrictnigt / fleceifli of the documents indicated teto-Af ts herefiy acknowieoged / Nous anestons 
decc: ces documents Cestgres c:-cessous 

W'aa im Falle der Einre»cnung de» eyropaischen Paienianmetdung oci e<ne' na iionaien Behorde diese Empfangsbescnemigung '/om Eurooaischen Pateniamt ubersar.r:- 
so is: sie als Mit:e:iunggema(iRe;ei 2Hii amusenen Isiene Feid RENAl. Nach Erhaltder MiReilungnsch Regei24{4) tindalle wetteren Unteiiagen, die die Anmeldung 
betreffen. nut noch unminelbar beim EPA etnzureichen. / tl tms recemi is issued bv the European Patent Otiice ana y^e r jropean oarent aopbcation was fried w:". i 
r-aifcnai auiho/itv 't serves as a tcmmuraca'.'cn uncer Rule 24(4) (see Section RENAl, Once the communication under Rule 2M^\ has been received, alt funher 
documents relating to the application must be sent directty to the European Patent OtftOA'S^^^^a C»CMO(V;NWS'"*^ bnvei europeen aupres c .r 

service naii&gf.'^ gjfJJ eirt^syHr revets deWre le present rececisse ce 



UEXKOLL & STOLBERG 
Patentanwalte 
Beselerstr. 4 

D-22607 Hamburg 



cocumems. ce receoisse est :eou:e i"9 '» notificaiwn vtsee a !a regie 2-ii-ii Oes que 
la notirication visee a la regie 24|4) ■ ete re^e, tous les autrei documents relatif s 
a la demande doivent itre adresses directement a rOEB. 



Oaium/Oate f^U: Op^iscf lOr: P^Vo^n^^ 

Gits0inerStr.1O3.D^\ot69eS 
El D- 10958 Berlin 

/ S / J - ri? s:irT:o / S-gr.a:ure / Genet a/fce 



Anme!aenummer / -iopi-caixr. Ms. / M- ce *a aemarce 


t 

i 


Tag des cmgangs (Regei 2-i2)i , -Date of .-eceioi 
(RuJe 24(21) / Date de receci.cr. regie 24I2j) 


OREC 




OZ 10. 






Zeicnen des Anmeiders/^/er:'e:a-s / Acpiicari s/ Peoresen- 
tative's ref, / Reference Ou oe"'ar>ceur ou cu mancataire 


AREF 








Nur f\acti Emretcnung aer '^nrr^.cung oet emer nsiionaten Behdrda: / Only after fifing of the appucauon wttn a na::orai a-^zr-onty: / 
Seuiement aprss te deoci ce a cemanae aupres d'un service national: ^ 


Tag des Eingangs oeim E?A iPegei 24(4ii / Date of receipt at 
EPO (Rule 24(41) / Date de reces'jon a l'0E3 (r^gle 24(4)} 


1 

RENA 1 


A. Anm«ldunQsunter1»s*n w6 Prioritatsb«ltg(«) / Application documents and 
priortty documarttls) / Pitces d« la damanda at documantdt de priority 
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Sttjckzan) / 
Numoer or coc;e5 ; 
Nomcre 0 exerrcia'e 


z ar::jr:' ein35 Sucvs / 
"Jw-ce' 0* sree:s* -.n 

iter. coDv / 
.\c~c*e ce 'eu'iies* rar 


Gesamiiani 

Total numoer of i:5jf*s ; 
JMomcfe '.0:31 ce figures 


SascrreiDufig / D«5cr<ot<on 






^ 1 


35 




2. Pa:enianscruCfiB / CUimisJ / fievenctcaMntsi 








• 12 




?. Ggf . unterscniMSiche Paientaisorucne lAn. 1 67(2) a)) I Any oifferent ctaims 
un. I67(2)(a]) / Le cas ec^eaRt -avendicanons diffdrenies (art. 167(2) a)) 




i 




4 Z9)Ctirujng(an)/0rawing($)/0essin($t 


1 DRAW 1 # 






10 


18 


5 Zusammenlassung / Aosirac: / -io'ige 












6 O&ersetrung der Arvnelcungsuntariagen / Trgnslatwi of the 
aDcicat:on oocjrrenrs / T'jcuc: on aes D»«ces ds la aemanda 












7 Pr-ori-j'-SDeiagiet / Prtcmv coc--::er;(st / Oocjmemls) de oriorit* 
























8. Ocr Anmitdung in d«r •tngcrtlchtan Fassung llegen tolgende Untarlagtn bei: / 
This application as flttd Is accompanied by the items below: / 
A la presante demande som annaxees las pieces suivantes: 
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1 Smzstvonmacnt / Soeciiic a<.:^:^saiJon / Pouvor panicuiief 






□ 






Z- ACgeme<ne Voitmacn: / Gerersi Jijtr^tsation / Pouvoir genera) 






J 






3. Ermdernennung / Oesigriai-on c* rtver.ior / Oesignatw Ca )'inventBur 






§: 







=-jrerer Recnercnenseccr.: : E3r;;e.' searcn -ecoa / Racoort de recnerche anteneure 

Geouhrer^rani-jrigsvofcruc^ iE?i .=orm 1010>/ Vcucner for the sertlemeni of fees 

icPO Fcrm I0)0}/3oraerea:; zs •egiemer'i ce taxes tO£3 Potm lOiO) 

Screcic {ausgesa^sser ztt z -re cr.ung ce» sen narior^ien BenortJenl/ 

Oecue (nor wnen rUrj vv»r- -j:c.-3' a-jro^iesX 

C^leaue tsas ae c^oQue i'. :3S ze aeodt snofes aes services nstioneux} 

Datefitrager fiir Seouenx;.'o:c«:i ' Data cirfier for seciier»ce lisnng / ^^cn^T^ 

Suspon ce aormeas oour us:e ce sequences | bcUL (A) 



Z:.satzDian / Acdiuona: sneet ; f eutUe acoconneiie 

Sonsiige Untertagen ibma r. #r s^ezifizrafen) / Oiner (please specify here) / 
Au*„'BS documenw (veuifle: cecser ci) 

Koptan dicsar Empfangsbaschainiaung / Copies of this receipt for documants / 
Copies du present recaptssa da documanu 
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□ 
□ 
□ 



Wanrjr^g 3»:.*J5 . C~-'enc/ Amooni / Morcaie Mor.:3r.i 
UusrJftrj -■•eg-siem / ocfciai / faciniauf) 



I Anran) car Koc-f^ • Nymoer of cootes / Nomcre ce cocies 



• : % =icr.!:5kei: cer Aflgjoa «* B'atTrarJ A'jzt bei ctngarg r^tn gecmix i ^^o cledi was rnace on receioi 3at T-t n 
EPA/EPO/OEB Form 1001.6 10.95 



of snetu noicitao was corrtc l axar^tui du nonwa ce teutBas n * cas ete corroiee cs c j 
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R»u(nru2«cnarta»»*nrt>aw»/Ssnca;y uoicam't 
rettranca / £lSKa rcMfva a tl rtt«r«nc« Su =rTxjno«x 



ERFINDERNENNUNG / DESIGNATION OF INVENTOR / DESIGNATION DE LiNVENTEUR 



Nr. der Anmeidung / Application N* / N" de la demande 



Zeichen des Vertreters 
Representative's Reference 
R6f6rence du mandataire 



P 44214 



In Sachen der Europaischen Patentanmeldung (Bezetchnung der Erfmdung) 

In respect of the European patent application {tiVe of the invention) 

Bi ce qui conceme ta demande do brevet eumpSen (Utre da t Invention) 

A Rotary Offset Printing Press 



nennen die Unterzeichneten 
We. the undersigned 
tes soussign^s 



3. Bird, John W. 

1514 Iroquois Circle 
Caroilton, Texas 75007 
U.S.A. 



(Weitere Ertlnder sind auf einem gesonderten Blatt angegeben) 
a (Additional Inventors Indicated on supplementary sheet) 

{les autres Inventeure sont mentlonn6s sur une feullle supplfementaire) 

Erkiarung daruber, wie der (die) Anmelder das Recht auf das Europaische Patent eriangt hat (haben): 
Statement Indicating the origin of right to the European patent 
D6claration Indiquant I'origlne de ('acquisition du droit au brevet 



UEXKOLL & STOLBERG 
PatentanwSlte 
Beselerstr. 4 
D-22607 HAMBURG 

ZusammenschluQ Nr. 1 / Association 1^. 1 / Groupement No. 1 



als Erfinder: 

do hereby designate as inventor(s): 
d6slgne(nt) en tant qu'inventeur(8): 



1, DeKoore, Howard 
10954 Shady Trail 
Dallas, Texas 75220 
U.S.A. 



2 



Rendleman, Ronald M. 
4331 Royal Ridge 
Dallas, Texas 75229 
U.S.A. 



Assignment dated March 4, 1995 



Ort / Place / Ueu HAMBURG 



Datum /Date 28. 9. 1996 



Unterschrift des Vertreters 
Signature of Representative 
Signature du mandataire 



UEXKOLL & STOLBERG 



Arnulf Hiiber 




ZusammenschluS Nr. 1 / Association No. 1 / Groupement tT 1 



ri&ld ot the xnventji,pn 

1 This invention relates generally to sheet-fed or web- 

2 fed, rotary offset lithographic printing presses, and more 

U 

^ 3 particularly, to a new and improved inking/coating apparatus for 

IT- 

Cj 4 the in-line application of aqueous or flexographic printing inks, 

jfi 5 primer or protective/decorative coatings applied simultaneously to 

L 6 the plate and blanket of the first or any consecutive printing 

¥! 1 unit of any lithographic printing press. 

if 

p 8 Background of the Invention 

9 Conventional sheet-fed, rotary offset printing presses 

10 typically include one or more printing units through which 

11 individual sheets are fed and printed. After the last printing 

12 unit, freshly printed sheets are transferred by a delivery 

13 conveyor to the delivery end of the press where the freshly 

14 printed and/or coated sheets are collected and stacked uniformly. 

15 In a typical sheet-fed, rotary offset printing press such as the 

16 Heidelberg Speedmaster line of presses, the delivery conveyor 

17 includes a pair of endless chains carrying gripper bars with 
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1 gripper fingers which grip and puli freshly printed sheets from 

2 the last impression cylinder and convey the sheets to the sheet 

3 delivery stacker. 

4 . Since the inks used with sheet fed rotary offset 

5 printing presses are typically wet and tacky, special precautions 

6 must be taken to prevent marking and smearing of the freshly 

7 printed or coated sheets as the sheets are transferred from one 

8 printing unit to another. The printed ink on the surface of the 

9 sheet dries relatively slowly and is easily smeared during subse- 

10 quent transfer between printing units. Marking, smearing and 

11 smudging can be prevented by a vacuum assisted sheet transfer 

12 apparatus as described in the following U.S. Patents: 5,113,255; 

13 5,127,329; 5,205,217; 5,228,391; 5,243,909; and 5 , 419 , 254 , all to 

14 Howard W. DeMoore, co- inventor, and manufactured and sold by 

□ 

^ 15 Printing Research, Inc. of Dallas, Texas, U.S.A. under its 

Ui 

p 16 trademark BACVAC". 

f^l 17 In some printing jobs, offsetting is prevented by 

S| 

\Q 18 applying a protective and/or decorative coating material over all 

m 

19 or a portion of the freshly printed sheets. Some coatings are 

20 formed of a UV-curable or water-dispersed resin applied as a 

Ul 

H= 21 liquid solution over the freshly printed sheets to protect the ink 

□ 22 from offsetting or set-off and improve the appearance of the 

^ 23 freshly printed sheets. Such coatings are particularly desirable 

24 when decorative or protective finishes are applied in the printing 

25 of posters, record jackets, brochures, magazines, folding cartons 

26 and the like. 



27 Description of the Prior Art 

28 Various arrangements have been made for applying the 

29 coating as an in-line printing operation by using the last 

30 printing unit of the press as the coating application unit. For 

31 example, U.S. Patents 4,270,483; 4,685,414; and 4,779,557 disclose 

32 coating apparatus which can be moved into position to permit the 

33 blanket cylinder of the last printing unit of a printing press to 

34 be used to apply a coating material over the freshly printed 
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1 sheetto. In U.S. Patent 4,841,90j "^(Bird) there are disclosed 

2 coating apparatus which can be selectively moved between the plate 

3 cylinder or the blanket cylinder of the last printing unit of the 

4 press so. the last printing unit can only be used for coating 

5 purposes. However, when coating apparatus of these types are 

6 being used, the last printing unit cannot be used to print ink to 

7 the sheets, but rather can only be used for the coating operation. 

8 Thus, while coating with this type of in-line coating apparatus, 

9 the printing press loses the capability of printing on the last 

10 printing unit as it is converted to a coating unit. 

11 The coater of U.S. Patent 5,107,790 (Sliker et al) is 

12 retractable along an inclined rail for extending and retracting a 

13 coater head into engagement with a blanket on the blanket 

14 cylinder. Because of its size, the rail-retractable coater can 
^ 15 only be installed between the last printing unit of the press and 

16 the delivery sheet stacker, and cannot be used for interunit 

m 17 coating. The coater of U.S. Patent 4,615,293 (Jahn) provides two 

18 separate, independent coaters located on the dampener side of a 

^* 19 converted printing unit for applying lacquer to a plate and to a 

0 20 rubber blanket. Consequently, although a plate and blanket are 

1 n 

M 21 provided, the coating unit of Jahn's press is restricted to a 

1=^ 22 dedicated coating operation only. 

^ 23 Proposals have been made for overcoming the loss of a 

24 printing unit when in-line coating is used, for example as set 

25 forth in U.S. Patent 5,176,077 to Howard W. DeMoore (co-inventor 

26 and assignee), which discloses a coating apparatus having an 

27 applicator roller positioned to apply the coating material to the 

28 freshly printed sheet while the sheet is still on the last 

29 impression cylinder of the press. This allows the last printing 

30 unit to print and coat simultaneously, so that no loss of printing 

31 unit capability results. 

32 Some conventional coaters are rail-mounted and occupy a 

33 large amount of press space and reduce access to the press. 

34 Elaborate equipment is needed for retracting such coaters from the 
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rit, -ve coating position to the €n 



1 opers?_-ve coating position to the inoperative position, which 

2 reduces access to the printing unit. 

3 Accordingly, there is a need for an in-line ink- 

4 ing/ coating apparatus which does not result in the loss of a 

5 printing unit, does not extend the length of the press, and which 

6 can print and coat aqueous and flexographic inks and coating 

7 materials simultaneously onto the plate and blanket on any litho- 

8 graphic printing unit of any lithographic printing press, 

9 including the first printing unit. 

10 Objects of the Invention 

11 Accordingly, a general object of the present invention 

12 is to provide improved inking/coating apparatus which is capable 

13 of selectively applying ink or coating material to a plate on a 
5 14 plate cylinder or ink or coating material to a plate or blanket on 
yj 15 a blanket cylinder. 

[n 16 A specific object of the present invention is to provide 

^ 17 improved inking/coating apparatus of the character described which 

y"^ 18 is extendable into inking/coating engagement with either a plate 

s 

Q 19 on a plate cylinder or to a plate or blanket on a blanket 

^ 20 cylinder. 

^ 21 A related object of the present invention is to provide 

M= 22 improved inking/coating apparatus of the character described which 

23 is capable of being mounted on any lithographic printing unit of 

24 the press and does not interfere with operator access to the plate 

25 cylinder, blanket cylinder, or adjacent printing units. 

26 Another object of the present invention is to provide 

27 improved inking/coating apparatus of the character described, 

28 which can be moved from an operative inking/coating engagement 

29 position adjacent to a plate cylinder or a blanket cylinder to a 

30 non-operative, retracted position. 

31 Still another object of the present invention is to 

32 provide improved ink ing /coat ing apparatus of the character 

33 described, which can be used for applying aqueous, flexographic 

34 and ultra-violet curable inks and/or coatings in combination with 
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llthbv^^aphic, flexographic and waterless printing processes on any 
rotary offset printing press. 

A related object of the present invention is to provide 
improved, inking/coating apparatus of the character described, 
which is capable of applying aqueous or flexographic ink or 
coating material on one printing unit, for example the first 
printing unit, and drying the ink or coating material before it is 
printed or coated on the next printing unit so that it can be 
overprinted or overcoated immediately on the next printing unit 
with waterless, aqueous, flexographic or lithographic inks or 
coating materials. 

Yet another object of the present invention is to 
provide improved inking/coating apparatus for use on a multiple 
color rotary offset printing press that can apply ink or coating 
material separately and/or simultaneously to the plate and/or 
blanket of a printing unit of the press from a single operative 
position, and from a single inking/ coating apparatus. 

A related object of the present invention is to provide 
improved inking/coating apparatus of the character described, in 
which virtually no printing unit adjustment or alteration is 
required when the inking/ coating apparatus is converted from plate 
to blanket printing or coating and vice versa. 

Another object of the present invention is to provide 
improved inking/coating apparatus that can be operably mounted in 
the dampener space of any lithographic printing unit for ink- 
ing/coating engagement with either a plate on a plate cylinder or 
a plate or blanket on a blanket cylinder, and which does not 
interfere with operator movement or activities in the interunit 
space between printing units. 

Supuqary of t^e Xnventjlon 

The foregoing objects are achieved by a retractable, in- 
line inking/ coating apparatus which is mounted on the dampener 
side of any printing unit of a rotary offset press for movement 
between an operative (on-impression) inking/coating position and 
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1 a re jcted, disengaged (of f-impi l^ion) position. The ink- 

2 ing/coating apparatus includes an applicator roller which is 

3 movable into and out of engagement with a plate on a plate 

4 cylinder, or a blanket on a blanket cylinder. The inking/coating 

5 applicator head is pivotally coupled to a printing unit by pivot 

6 pins which are mounted on the press side frames in the traditional 

7 dampener space of the printing unit in parallel alignment with the 
.8 plate cylinder and the blanket cylinder. This dampener space 
9 mounting arrangement allows the inking/coating unit to be 

10 installed between any adjacent printing units on the press. 

11 In the preferred embodiment, the applicator head 

12 includes vertically spaced pairs of cradle members with one cradle 

13 pair being adapted for supporting an inking/coating applicator 

14 roller in alignment with a plate cylinder, and the other cradle 
B 15 pair supporting an inking /coating applicator roller in alignment 
yj 16 with the blanket cylinder, respectively, when the applicator head 

17 is in the operative position. Because of the pivotal support 

18 provided by the pivot pins, the applicator head can be extended 
W 19 and retracted within the limited space available in the tradition- 

s 

Q 20 al dampener space, without restricting operator access to the 

21 printing unit cylinders and without causing a printing unit to 

^ 22 lose its printing capability. 

H" 23 When the inking/ coating apparatus is used in combination 

24 with a f lexographic printing plate and aqueous or f lexographic ink 

25 or coating material, the water component of the aqueous or 

26 f lexographic ink or coating material on the freshly printed or 

27 coated sheet is evaporated and dried by a high velocity, hot air 

28 interunit dryer and a high volume heat and moisture extractor 

29 assembly so that the freshly printed ink or coating material is 

30 dry before the sheet is printed or coated on the next printing 

31 unit. This quick drying process permits a base layer or film of 

32 ink, for example opaque white or metallic (gold, silver or other 

33 metallics) ink to be printed on the first printing unit, and then 

34 overprinted on the next printing unit without back-trapping or dot 

35 gain* 
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1 ^ The construction and opeL-«.on of the present invention 

2 will be understood from the following detailed description taken 

3 in conjunction with the accompanying drawings which disclose, by 

4 way of example, the principles and advantages of the present 

5 invention. 

6 Brief Description of the Drawings 

7 FIGURE 1 is a perspective view of a sheet fed, rotary 

8 offset printing press having inking/coating apparatus embodying 

9 the present invention; 

10 FIGURE 2 is a simplified perspective view of the single 

11 head, dual cradle inking/coating apparatus of the present 

12 invention; 

13 FIGURE 3 is a schematic side elevational view of the 
O 14 printing press of Figure 1 having single head, dual cradle ink- 
y 15 ing/coating apparatus installed in the traditional dampener 

16 position of the first, second and last printing units; 

^ 17 FIGURE 4 is a simplified side elevational view showing 

ffs 18 the single head, dual cradle inking/coating apparatus in the 

B 

p 19 operative inking/coating position for simultaneously printing on 

In 

^ 20 the printing plate and blanket on the fourth printing unit; 

g 21 FIGURE 5 is a simplified side elevational view showing 

22 the single head, dual cradle inking/coating apparatus in the 

-23 operative position for spot or overall inking or coating on the 

24 blanket of the first printing unit, and showing the dual cradle 

25 inking/ coating apparatus in the operative position for spot or 

26 overall inking or coating on the printing plate of the second 

27 printing unit; 

28 FIGURE 6 is a simplified side elevational view of the 

29 single head, dual cradle inking/coating apparatus of FIGURE 4 and 

30 FIGURE 5, partially broken away, showing the single head, dual 

31 cradle inking/ coating apparatus in the operative coating position 

32 and having a sealed doctor blade reservoir assembly for spot or 

33 overall coating on the blanket; 
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1 J FIGURE 7 is a schematic . w showing a heat exchanger 

2 and pump assembly connected to the single head, dual cradle 

3 inking/ coating apparatus for circulating temperature controlled 

4 ink or coating material to the inking/coating apparatus ; 

5 FIGURE 8 is a side elevational view, partially broken 

6 away, and similar to FIGURE 6 which illustrates an alternative 

7 coating head arrangement ; 

8 FIGURE 9 is a simplified elevational view of a printing 

9 unit which illustrates pivotal coupling of the inking/coating 

10 apparatus on the printing unit side frame members; 

11 FIGURE 10 is a view similar to FIGURE 2 in which a pair 

12 of split applicator rollers are mounted in the upper cradle and 

13 lower cradle, respectively; 

14 FIGURE 11 is a side elevational view of a split applica- 
g 15 tor roller; 

yj 16 FIGURE 12 is a perspective view of a doctor blade 
^ 17 ' reservoir which is centrally partitioned by a seal element; 

^-1 18 FIGURE 13 is a sectional view showing sealing engagement 

01 19 of the split applicator roller against the partition seal element 

p 20 of FIGURE 12; 

^ 21 FIGURE 14 is a view similar to FIGURE 8 which illus- 

U 22 trates an alternative inking/ coating embodiment; 

1^ 23 FIGURE 15 is a simplified side elevational view of a 

24 substrate which has a bronzed-like finish which is applied by 

25 simultaneous operation of the dual applicator roller embodiment of 

26 FIGURE 14; 

27 FIGURE 16 is a side elevational view, partly in section, 

28 of a pan roller having separate transfer surfaces mounted on a 

29 split fountain pan; 

30 FIGURE 17 is a simplified side elevational view of the 

31 dual cradle inking/coating apparatus, partially broken away, which 

32 illustrates an alternative inking/coating head apparatus featuring 

33 a single doctor blade assembly, anilox applicator roller mounted 

34 on the lower cradle; and 
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1 FIGURE 18 is a side elev^v^Pnal view, partly in section, 

2 of a single doctor blade anilox applicator roller assembly having 

3 separate transfer surfaces, and a split fountain pan having 

4 separate, fountain compartments, with the separate fountain 

5 compartments being supplied with different inks or coating 

6 materials from separate off -press sources. 

7 Detailed! pgspri.ptjlon of the prgferre^ ErnbpdjrTgents 

8 As used herein, the term "processed" refers to printing 

9 and coating methods which can be applied to either side of a 

10 substrate, including the application of lithographic, waterless, 

11 UV-curable, aqueous and flexographic inks and/or coatings. The 

12 term "substrate" refers to sheet and web material. Also, as used 

13 herein, the term "waterless printing plate" refers to a printing 
P 14 plate having image areas and non-image areas which are oleophilic 

15 and oleophobic, respectively. "Waterless printing ink" refers to 

^ 16 an oil-based ink which does not contain a significant aqueous 

SI 17 component. "Flexographic plate" refers to a flexible printing 

m 18 plate having a relief surface which is wettable by flexographic 

~ 19 ink or coating material. "Flexographic printing ink or coating 

iTl 20 material" refers to an ink or coating material having a base 

i — 

21 constituent of either water, solvent or UV-curable liquid. "UV- 

22 curable lithographic printing ink and coating material" refers to 

23 oil-based printing inks and coating materials that can be cured 

24 (dried) photomechanical ly by exposure to ultraviolet radiation, 

25 and that have a semi-paste or gel-like consistency. "Aqueous 

26 printing ink or coating material" refers to an ink or coating 

27 material that predominantly contains water as a solvent, diluent 

28 or vehicle. A "relief plate" refers to a printing plate having 

29 image areas which are raised relative to non-image areas which are 

30 recessed. 

31 As shown in the exemplary drawings, the present 

32 invention is embodied in a new and improved in-line inking/coating 

33 apparatus, herein generally designated 10, for applying aqueous, 

34 flexographic or UV-curable inks or protective and/or decorative 
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.B to sheets or webs orinte^. ^li 



1 coat^ to sheets or webs printe.. ^in a sheet-fed or web-fed, 

2 rotary offset printing press, herein generally designated 12. in 

3 this instance, as shown in FIGURE 1, the inking/coating apparatus 

4 10 is installed in a four unit rotary offset printing press 12, 

5 such as that manufactured by Heidelberger Druckmaschinen AG of 

6 Germany under its designation Heidelberg Speedmaster 5M102 (40", 

7 102cm) . 

8 The press 12 includes a press frame 14 coupled at one 

9 end, herein the right end, to a sheet feeder 16 from which sheets, 

10 herein designated S, are individually and sequentially fed into 

11 the press, and at the opposite end, with a sheet delivery stacker 

12 20 in which the freshly printed sheets are collected and stacked. 

13 Interposed between the sheet feeder 16 and the sheet delivery 

14 stacker 20 are four substantially identical sheet printing units 
O 15 22, 24, 26 and 28 which can print four different colors onto the 
UJ 16 sheets as they are transferred through the press 12. The printing 
|n 17 units are housed within printing towers Tl, T2, T3 and T4 formed 
^ 18 by side frame members 14, 15. Each printing tower has a delivery 
W 19 side 25 and a dampener side 27, A dampener space 29 is partially 

s 

P 20 enclosed by the side frames on the dampener side of the printing 

¥} 21 unit. 

r= 

^ 22 As illustrated, the printing units 22, 24, 26 and 28 are 

P 

23 substantially identical and of conventional design. The first 

24 printing unit 22 includes an in-feed transfer cylinder 30, a plate 

25 cylinder 32, a blanket cylinder 34 and an impression cylinder 36, 

26 all supported for rotation in parallel alignment between the press 

27 side frames 14, 15 which define printing unit towers Tl, T2, T3 

28 and T4. Each of the first three printing units 22, 24 and 26 have 

29 a transfer cylinder 38 disposed to transfer the freshly printed 

30 sheets from the adjacent impression cylinder and transfer the 

31 freshly printed sheets to the next printing unit via an intermedi- 

32 ate transfer drum 40. 

33 The last printing unit 28 includes a delivery cylinder 

34 42 mounted on a delivery shaft 43. The delivery cylinder 42 

35 supports the freshly printed sheet 18 as it is transferred from 
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1 the impression cylinder 36 t/^^^ delivery conveyor system, 

2 generally designated 44 , which transfers the freshly printed sheet 

3 to the sheet delivery stacker 20, To prevent smearing during 

4 transfer,, a flexible covering is mounted on the delivery cylinder 

5 42, as described and claimed in U.S. Patent 4,4 02,267 to Howard W. 

6 DeMoore, which is incorporated herein by reference. The flexible 

7 covering is manufactured and sold by Printing Research, Inc. of 

8 Dallas, Texas, U.S.A., under its trademark SUPER BLUE®. Optional- 

9 ly# a vacuum-assisted sheet transfer assembly manufactured and 

10 sold by Printing Research, Inc. of Dallas, Texas, U.S.A., under 

11 its trademark BACVAC® can be substituted for the delivery transfer 

12 cylinder 42 and flexible covering. 

13 The delivery conveyor system 44 as shown in FIGURE 2 is 

14 of conventional design and includes a pair of endless delivery 
□ 15 gripper chains 46, only one of which is shown carrying at regular 

16 spaced locations along the chains, laterally disposed gripper bars 

\z 17 having gripper fingers used to grip the leading edge of a freshly 

N 18 printed or coated sheet 18 after it leaves the nip between the 

01 19 impression cylinder 36 and delivery cylinder 42 of the last 

20 printing unit 28. As the leading edge is gripped by the gripper 

21 fingers, the delivery chains 46 pull the sheet away from the last 

22 impression cylinder 36 and convey the freshly printed or coated 
^ 23 sheet to the sheet delivery stacker 20. 

24 Prior to reaching the delivery sheet stacker, the 

25 freshly printed and/or coated sheets S pass under a delivery dryer 

26 48 which includes a combination of infra*red thermal radiation, 

27 high velocity hot air flow and a high performance heat and 

28 moisture extractor for drying the ink and/ or the protec- 

29 tive/decorative coating. Preferably, the delivery dryer 48, 

30 including the high performance heat and moisture extractor is 

31 constructed as described in U.S. Application Serial Number 

32 08/116,711, filed September 3, 1993, entitled "Infra-Red Forced 

33 Air Dryer and Extractor** by Howard C. Secor, Ronald M. Rendleman 

34 and Paul D. Copenhaver, commonly assigned to the assignee of the 

35 present invention, Howard W. DeMoore, and licensed to Printing 
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1 Resealwn, Inc. of Dallas, Texas, U.^A., which manufactures and 

2 markets the delivery dryer 48 under its trademark AIR BLANKET* . 

3 In the exemplary embodiment shown in FIGURE 3, the first 

4 printing. unit 22 has a f lexographic printing plate PF mounted on 

5 the plate cylinder, and therefore neither an inking roller train 

6 nor a dampening system is required. A f lexographic printing plate 

7 PF is also mounted on the plate cylinder of the second printing 

8 unit 24. The form rollers of the inking roller train 52 shown 

9 mounted on the second printing unit 24 are retracted and locked 

10 off to prevent plate contact. Flexographic ink is supplied to the 

11 flexographic plate PF of the second printing unit 24 by the ink- 

12 ing/coating apparatus 10. 

13 A suitable flexographic printing plate PF is offered by 

14 E.I. du Pont de Nemours of Wilmington, Delaware, U.S.A., under its 
= 15 trademark CYREL®. Another source is BASF Aktiengesellschaft of 
yi 16 Ludwigshaf en, Germany, which offers a suitable flexographic 

] ! 
P= 

Lfl 17 printing plate under its trademark NYLOFLEX®. 

Si 

18 The third printing unit 26 as illustrated in FIGURE 3 

^- 19 and FIGURE 4 is equipped for lithographic printing and includes an 

U 20 inking apparatus 50 having an inking roller train 52 arranged to 

m 

y, 21 transfer ink Q from an ink fountain 54 to a lithographic plate P 

^ 22 mounted on the plate cylinder 32. This is accomplished by a 

H 23 fountain roller 56 and a ductor roller 57. The fountain roller 56 

24 projects into the ink fountain 54, whereupon its surface picks up 

25 ink. The lithographic printing ink Q is transferred from the 

26 fountain roller 56 to the inking roller train 52 by the ductor 

27 roller 57. The inking roller train 52 supplies ink Q to the image 

28 areas of the lithographic printing plate P. 

29 The lithographic printing ink Q is transferred from the 

30 lithographic printing plate P to an ink receptive blanket B which 

31 is mounted on the blanket cylinder 34. The inked image carried on 

32 the blanket B is transferred to a substrate S as the substrate is 

33 transferred through the nip between the blanket cylinder 34 and 

34 the impression cylinder 36, 
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^ The inking roller arrangev^t 



1 ^ The inking roller arrangeV^lfit 52 illustrated in FIGURE 

2 3 and FIGURE 4 is exemplary for use in combination with litho- 

3 graphic ink printing plates P. It is understood that a dampening 

4 system 58 having a dampening fluid reservoir DF is coupled to the 

5 inking roller train 52 (FIGURE 4), but is not required for water- 

6 less or flexographic printing. 

7 The plate cylinder 32 of printing unit 28 is equipped 

8 with a waterless printing plate PW. Waterless printing plates are 

9 also referred to as dry planographic printing plates and are 

10 disclosed in the following U.S. patents: 3,910,187; Re. 30,670; 

11 4,086,093; and 4,853,313. Suitable waterless printing plates can 

12 be obtained from Toray Industries, Inc. of Tokyo, Japan. A 

13 dampening system is not used for waterless printing, and waterless 

14 (oil-based) printing ink is used. The waterless printing plate PW 
Q 15 has image areas and non-image areas which are oleophilic/hydro- 
UJ 16 philic and oleophobic/hydrophobic, respectively. The waterless 
ijl 17 printing plate PW is engraved or etched, with the image areas 
^ 18 being recessed with respect to the non- image areas. The image 

19 area of the waterless printing plate PW is rolled-up with the 

p 20 flexographic or aqueous printing ink which is transferred by the 

^ 21 applicator roller 66. Both aqueous and oil-based inks and 

22 coatings are repelled from the non-image areas, and are retained 

M= 23 in the image areas. The printing ink or coating is then trans- 

24 f erred from the image areas to an ink or coating receptive blanket 

25 B and is printed or coated onto a substrate S. 

26 For some printing jobs, a flexographic plate PF or a 

27 waterless printing plate PW is mountjed over a resilient packing 

28 such as the blanket B on the blanket cylinder 34, for example as 

29 indicated by phantom lines in printing unit 22 of FIGURE 5. An 

30 advantage of this alternative embodiment is that the waterless 

31 plate PW or the flexographic plate PF are resiliently supported 

32 over the blanket cylinder by the underlying blanket B or other 

33 resilient packing. The radial deflection and give of the 

34 resilient blanket B provides uniform, positive engagement between 
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f^^licator roller 66 and a tC^^^c 



1 the \ licator roller 66 and a f i ^graphic plate or waterless 

2 plate . 

3 In that arrangement, a plate is not mounted on the plate 

4 cylinder. 32; instead, a waterless plate PW is mounted on the 

5 blanket cylinder, and the inked image on the waterless printing 

6 plate is not offset but is instead transferred directly from the 

7 waterless printing plate PW to the substrate S. The water 

8 component of flexographic ink on the freshly printed sheet is 

9 evaporated by high velocity, hot air dryers and high volume heat 

10 and moisture extractors so that the freshly printed aqueous or 

11 flexographic ink is dried before the substrate is printed on the 

12 next printing unit. 

13 Referring now to FIGURE 2, FIGURE 3 and FIGURE 9, the 

14 inking/coating apparatus 10 is pivotally mounted on the side 
Q 15 frames 14, 15 for rotation about an axis X. The inking/coating 
2 16 apparatus 10 includes a frame 60, a hydraulic motor 62, a lower 
^ 17 gear train 64, an upper gear train 65, an applicator roller 66, a 

in 

Si 18 sealed doctor blade assembly 68 (FIGURE 6) , and a drip pan DP, all 

19 mounted on the frame 60. The external peripheral surface of the 

^ 20 applicator roller 66 is wetted by contact with liquid coating 

Ul 21 material or ink contained in a reservoir 70. 

22 The hydraulic motor 62 drives the applicator roller 66 

P 23 synchronously with the plate cylinder 32 and the blanket cylinder 

pa 

24 34 in response to an RPM control signal from the press drive (not 

25 illustrated) and a feedback signal developed by a tachometer 72. 

26 While a hydraulic drive motor is preferred, other drive means such 

27 as an electric drive motor or an equivalent can be used. 

28 When using waterless printing plate systems, the 

29 temperature of the waterless printing ink and of the waterless 

30 printing plate must be closely controlled for good image reproduc- 

31 tion. For example, for waterless offset printing with TORAY 

32 waterless printing plates PW, it is absolutely necessary to 

33 control the waterless printing plate surface and waterless ink 

34 temperature to a very narrow range, for example 24®C (75*F) to 

35 27*»C (80»F) . 
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1 Referring to FIGURE 7, tht'^eservoir 70 is supplied with 

2 ink or coating which is temperature controlled by a heat exchanger 

3 71. The temperature controlled ink or coating material is 

4 circulated by a positive displacement pump, for example a 

5 peristaltic pump, through the reservoir 70 and heat exchanger 71 

6 from a source 73 through a supply conduit 75 and a return conduit 

7 77. The heat exchanger 71 cools or heats the ink or coating 

8 material and maintains the ink or coating and the printing plate 

9 within the desired narrow temperature range. 

10 According to one aspect of the present invention, 

11 aqueous/ flexographic ink or coating material is supplied to the 

12 applicator roller 66, which transfers the aqueous/ flexographic ink 

13 or coating material to the printing plate (FIGURE 7) , which may be 

14 a waterless printing plate or a flexographic printing plate. When 
B 15 the inking/coating apparatus is used for applying aqueous/ flexo- 
UJ 16 graphic ink or coating material to a waterless printing plate PW, 
jfl 17 the inking roller train 52 is not required, and is retracted away 

18 from the printing plate. Because the viscosity of aqueous/ flexo- 

Ol 19 graphic printing ink or coating material varies with temperature, 

5 

P 20 it is necessary to heat or cool the aqueous/ flexographic printing 

IT- 

|J 21 ink or coating material to compensate for ambient temperature 

^ 22 variations to maintain the ink viscosity in a preferred operating 

H 23 range. 

24 For example, the temperature of the printing press can 

25 vary from around 60«F (15'»C) in the morning, to around 85«F (29<'C) 

26 or more in the afternoon. The viscosity of aqueous/ flexographic 

27 printing ink or coating material can be marginally high when the 

28 ambient temperature of the press is near eo^F (15'»C), and the 

29 viscosity can be marginally low when the ambient temperature of 

30 the press exceeds 85«F (29*»C). Consequently, it is desirable to 

31 control the temperature of the aqueous/ flexographic printing ink 

32 or coating material so that it will maintain the surface tempera- 

33 ture of waterless printing plates within the specified temperature 

34 range. Moreover, the ink/coating material temperature should be 

35 controlled to maintain the tack of the aqueous/ flexographic 
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.a ink or coating material w.. 



1 prinv .9 ink or coating material w.. *#in a desired range when the 

2 ink or coating material is being used in connection with flexo- 

3 graphic printing processes. 

4 The applicator roller 66 is preferably an anilox fluid 

5 metering roller which transfers measured amounts of printing ink 

6 or coating material to a plate or blanket. The surface of an 

7 anilox roller is engraved with an array of closely spaced, shallow 

8 depressions referred as "cells". Ink or coating from the 

9 reservoir 70 flows into the cells as the anilox roller turns 

10 through the reservoir. The transfer surface of the anilox roller 

11 is "doctored" (wiped or scraped) by dual doctor blades 68A, 68B to 

12 remove excess ink or coating material. The ink or coating metered 

13 by the anilox roller is that contained within the cells. The dual 

14 doctor blades 68A, 68B also seal the supply reservoir 70. 

Q 15 The anilox applicator roller 66 is cylindrical and may 

hi 16 be constructed in various diameters and lengths, containing cells 

^f=j 17 Of various sizes and shapes. The volumetric capacity of an anilox 

^ 18 roller is determined by cell size, shape and number of cells per 

yi 19 unit area. Depending upon the intended application, the cell 

s 

p 20 pattern may be fine (many small cells per unit area) or coarse 

^ 21 (fewer large cells per unit area). 

^ 22 By supplying the ink or coating material through the 

□ 

23 inking/coating apparatus 10, more ink or coating material can be 

24 applied to the sheet S as compared with the inking roller train of 

25 a lithographic printing unit. Moreover, color intensity is 

26 stronger and more brilliant because the aqueous or flexographic 

27 ink or coating material is applied at a much heavier film 

28 thickness or weight than can be applied by the lithographic 

29 process, and the aqueous or flexographic colors are not diluted by 

30 dampening solution. 

31 Preferably, the sealed doctor blade assembly 68 is con- 

32 structed as described in U.S. Patent 5,176,077 to Howard W. 

33 DeMoore, co-inventor and assignee, which is incorporated herein by 

34 reference. An advantage of using a sealed reservoir is that fast 

35 drying ink or coating material can be used. Fast drying ink or 
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coating material can be used in an Jpen fountain 53 (see FIGURE 
8) ; however f open air exposure causes the water and solvents in 
the fast-drying ink or coating material to evaporate faster, thus 
causing the ink or coating material to dry prematurely and change 
viscosity. Moreover, an open fountain emits unwanted odors into 
the press room. When the sealed doctor blade assembly is 
utilized, the pump (FIGURE 7) which circulates ink or coating 
material to the doctor blade head is preferably a peristaltic 
pump, which does not inject air into the feeder lines which supply 
the ink or coating reservoir 70 and helps to prevent the formation 
of air bubbles and foam within the ink or coating material. 

An inking/coating apparatus 10 having an alternative 
applicator roller arrangement is illustrated in FIGURES 10-13. In 
this arrangement, the engraved metering surface of the anilox 
applicator rollers 66, 67 are partitioned by smooth seal surfaces 
66C which separates a first engraved peripheral surface portion 
66A from a second engraved peripheral surface portion 66B. 
Likewise, smooth seal surfaces 66D, 66E are formed on the opposite 
end portions of the applicator roller 66 for engaging end seals 
134, 136 (FIGURE 12) of the doctor blade reservoir. The upper 
applicator roller 67 has engraved anilox metering surfaces 67A and 
67B which are separated by a smooth seal band 67C. 

Referring now to FIGURE 12 and FIGURE 13, the reservoir 
70 of the doctor blade head 68 is partitioned by a curved seal 
element 130 to form two separate chambers 7 OA, 7 OB. The seal 
element 130 is secured to the doctor blade head within an annular 
groove 132. The seal element 130 is preferably made of polyur- 
ethane foam or other durable, resilient foam material. The seal 
element 130 is engaged by the seal band 66, thus forming a rotary 
seal which blocks the leakage of ink or coating material from one 
reservoir chamber into the other reservoir chamber. Moreover, the 
seal band provides an unprinted or uncoated area which separates 
the printed or coated areas from each other, which is needed for 
work and turn printing jobs or other printing jobs which print two 
or more separate images onto the same substrate. 
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Another advantage of .e split applicator roller 
embodiment is that it enables two or more flexographic inks or 
coating materials to be printed simultaneously within the same 
lithographic printing unit. That is, the reservoir chambers 7 OA, 
70B of the upper doctor blade assembly can be supplied with gold 
ink and silver ink, for example, while the reservoir chambers 70A, 
7 OB of the lower doctor blade assembly can be supplied with inks 
of two additional colors, for example opaque white ink and blue 
ink. This permits the opaque white ink to be overprinted with the 
gold ink, and the blue ink to be overprinted with the silver ink 
on the same printing unit on any lithographic press. 

Moreover, a catalyst can be used in the upper doctor 
blade reservoir and a reactive ink or coating material can be used 
in the lower doctor blade reservoir. This can provide various 
effects, for example improved chemical resistance and higher gloss 
levels. 

The split applicator roller sections 67A, 673 in the 
upper cradle position can be used for applying two separate inks 
or coating materials simultaneously, for example flexographic, 
aqueous and ultra-violet curable inks or coating materials, to 
separate surface areas of the plate, while the lower applicator 
roller sections 66A, 66B can apply an initiator layer and a micro- 
encapsulated layer simultaneously to separate blanket surface 
areas. Optionally, the metering surface portions 66A, 66B can be 
provided with different cell metering capacities for providing 
different printing effects which are being printed simultaneously. 
For example, the screen line count on one half -section of an 
anilox applicator roller is preferably in the range of 200-600 
lines per inch (79-236 lines per cm) for half-tone images, and the 
screen line count of the other half-section is preferably in the 
range of 100-300 lines per inch (39-118 lines per cm) for overall 
coverage, high weight applications such as opaque white. This 
split arrangement in combination with dual applicator rollers is 
particularly advantageous when used in connection with "work and 
turn" printing jobs. 
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1 V Referring again to FIGUR. y, instead of using the sealed 

2 doctor blade reservoir assembly 68 as shown in FIGURE 6, an open 

3 fountain assembly 69 is provided by the fountain pan 53 which 

4 contains. a volxime of liquid ink Q or coating material. The liquid 

5 ink or coating material is transferred to the applicator roller 66 

6 by a pan roller 55 which turns in contact with ink Q or coating 

7 material in the fountain pan. If a split applicator roller is 

8 used, the pan roller 55 is also split, and the pan is divided into 

9 two pan sections 53A, 53B by a separator plate 53P, as shown in 

10 FIGURE 16. 

11 In the alternative embodiment of FIGURE 16, the pan 

12 roller 55 is divided into two pan roller sections 55A, 55B by a 

13 centrally located, annular groove 59. The separator plate 53P is 

14 received within and centrally aligned with the groove 59, but does 
B 15 not touch the adjoining roller faces. By this arrangement, two or 
y 16 more inks or coating materials Ql, Q2 are contained within the 
\p 17 open pan sections 55A, 55B for transfer by the split pan roller 
^ 18 sections 53A, 53B, respectively. This permits two or more 
ffl 19 flexographic inks or coating materials to be transferred to two 
D 20 separate image areas on the plate or on the blanket of the same 
^ 21 printing unit. This arrangement is particularly advantageous for 
P 22 work and turn printing jobs or other printing jobs which print two 
M- 23 or more separate images onto the same substrate. 

24 The frame 60 of the inking/ coating apparatus 10 includes 

25 side support members 74, 76 which support the applicator roller 

26 66, gear train 64, gear train 65, doctor blade assembly 68 and the 

27 drive motor 62* The applicator roller 66 is mounted on stub 

28 shafts 63 A, ' 63B which are supported at opposite ends on a lower 

29 cradle assembly 100 formed by a pair of side support members 78, 

30 80 which have sockets 79, 81 and retainer caps lOl, 103. The stub 

31 shafts are received in roller bearings 105, 107 which permit free 

32 rotation of the applicator roller 66 about its longitudinal axis 

33 Al (axis A2 in the upper cradle). The retainer caps lOl, 103 hold 

34 the stub shafts 63A, 63B and bearings 105, 107 in the sockets 79, 
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81 # #hold the applicator roller'^ in parallel alignment with 
the pivot axis X. 

The side support members 74, 76 also have an upper 
cradle assembly 102 formed by a pair of side support members 82, 
84 which are vertically spaced with respect to the lower side 
plates 78, 80. Each cradle 100, 102 has a pair of sockets 79, 81 
and 83, 65, respectively, for holding an applicator roller 66, 67 
for spot coating or inking engagement with the printing plate P on 
the plate cylinder 32 (FIGURE 4) or with a printing plate P or a 
blanket B on the blanket cylinder 34. 

Preferably, the applicator roller 67 (FIGURE 8, FIGURE 
9) the upper cradle (plate) position is an anilox roller having a 
resilient transfer surface. In the dual cradle arrangement as 
shown in FIGURE 2, the press operator can quickly change from 
blanket inking/coating to plate inking/coating within minutes, 
since it is only necessary to release, remove and reposition or 
replace the applicator roller 66. 

The capability to simultaneously print in the flexo- 
graphic mode, the aqueous mode, the waterless mode, or the litho- 
graphic mode on different printing units of the same lithographic 
press and to print or coat from either the plate position or the 
blanket position on any one of the printing units is referred to 
herein as the LITHOFLEX" printing process or system. LITHOFLEX" 
is a trademark of Printing Research, Inc. of Dallas, Texas, 
U.S.A., exclusive licensee of the present invention. 

Referring now to FIGURE 14, an inking/coating apparatus 
10 having an inking/coating assembly 109 of an alternative design 
is installed in the upper cradle position for applying ink and/or 
coating material to a plate P on the plate cylinder 32. According 
to this alternative embodiment, an applicator' roller 67R having a 
resilient transfer surface is coupled to an anilox fluid metering 
roller which transfers measured amounts of printing ink or coating 
material to the plate P. The anilox roller 111 has a transfer 
surface constructed of metal, ceramic or composite material which 
is engraved with cells. The resilient applicator roller 67R is 
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1 interposed in transfer engagement ^with the plate P and the 

2 metering surface of the anilox roller 111. The resilient transfer 

3 surface of the applicator roller 67R provides uniform, positive 

4 engagement with the plate. 

5 Referring now to FIGURE 17, an inking /coating apparatus 

6 10 having an alternative inking/coating assembly 113 is installed 

7 in the lower cradle assembly 100 for applying flexographic or 

8 aqueous ink and/or coating material Q to a plate or blanket 

9 mounted on the blanket cylinder 34. Instead of using the sealed, 

10 dual doctor blade reservoir assembly 68 as shown in FIGURE 6, an 

11 open, single doctor blade anilox roller assembly 113 is supplied 

12 with liquid ink Q or coating material contained in an open 

13 fountain pan 117. The liquid ink or coating material Q is 

14 transferred to the engraved transfer surface of the anilox roller 

□ 

^ 15 66 as it turns in the fountain pan 117. Excess ink or coating 

y 16 material Q is removed from the engraved transfer surface by a 

m 17 single doctor blade 68B. The liquid ink or coating material Q is 

^ 18 pumped from an off -press source, for example the drum 73 shown in 

19 FIGURE 17, through a supply conduit 119 into the fountain pan 117 

^ 20 by a pump 120. 

Ln 

M= 21 For overall inking or coating jobs, the metering 

^ 22 transfer surface of the anilox roller 66 extends over its entire 

^ 23 peripheral surface. However, for certain printing jobs which 

24 print two or more separate images onto the same substrate, for 

25 exeunple work and turn printing jobs, the metering transfer surface 

26 of the anilox applicator roller 66 is partitioned by a centrally 

27 located, annular undercut groove 66C which separates first and 

28 second metering transfer surfaces 66A, 66B as shown in FIGURE 11 

29 and FIGURE 18. 

30 The single doctor blade 68B has an edge 68E which wipes 

31 simultaneously against the split metering, transfer surfaces 66A, 

32 66B. In this single blade, split anilox roller embodiment 113, it 

33 is necessary to provide dual supply sources, for example drums 

34 73A, 73B, dual supply lines 119A, 119B, and dual pumps 120A, 120B. 

35 Moreover, the fountain pan 117 is also split, and the pan 117 is 
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diviu--* into two pan sections 117A/ -^7B by a separator plate 121, 
as shown in FIGURE 18 . The separator plate 12 1 is centra 1 ly 
aligned with the undercut groove 66C, but does . not touch the 
adjoining roller faces. 

Although the single blade, split anilox applicator 
roller assembly 113 is shown mounted in the lower cradle position 
(FIGURE 17), it should be understood that the single blade, split 
anilox applicator roller assembly 113 can be mounted and used in 
the upper cradle position, as well. 

According to another aspect of the present invention, 
the inking/coating apparatus 10 is pivotally coupled on horizontal 
pivot pins 88P, 90P which allows the single head, dual cradle ink- 
ing/coating apparatus 10 to be mounted on any lithographic 
printing unit. Referring to FIGURE 9, the horizontal pivot pins 
88P, 9 OP are mounted within the traditional dampener space 29 of 
the printing unit and are secured to the press side frames 14, 15, 
respectively. Preferably, the pivot support pins 88? , 90? are 
secured to the press side frames by a threaded fastener. The 
pivot support pins are received within circular openings 88, 90 
which intersect the side support members 74, 76 of the ink- 
ing/coating apparatus 10. The horizontal support pins 88? , 90? 
are disposed in parallel alignment with rotational axis X and with 
the plate cylinder and blanket cylinder, and are in longitudinal 
alignment with each other. 

Preferably, the pivot pins 88? , 90? are located in the 
dampener space 29 so that the rotational axes Al, A2 of the 
applicator rollers 66, 67 are elevated with respect to the nip 
contact points Nl, .N2. By that arrangement, the transfer point 
between the applicator roller 66 and a blanket on the blanket 
cylinder 34 (as shown in FIGURE 8) and the transfer point between 
the applicator roller 66 and a plate on the plate cylinder 32 (as 
shown in FIGURE 5) are above the radius lines Rl, R2 of the plate 
cylinder and the blanket cylinder, respectively. This permits the 
inking/coating apparatus 10 to move clockwise to retract the 
applicator roller 66 to an off-impression position relative to the 
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X blarL J cylinder in response to a . Jgle extension stroke of the 

2 power actuator arms 104 A, 106A. Similarly, the applicator roller 

3 66 is moved counterclockwise to the on-impression operative 

4 position. as shown in FIGURES 4, 5, 6 and 8 by a single retraction 

5 stroke of the actuator arms 104A, 106h, respectively. 

6 Preferably, the pivot pins are made of steel and the 

7 side support members are made of aluminum, with the steel pivot 

8 pins and the aluminum collar portion bordering the circular 

9 openings 88, 90 forming a low friction journal. By this arrange- 

10 ment, the inking/ coating apparatus 10 is freely rotatable 

11 clockwise and counterclockwise with respect to the pivot pins 88P, 

12 90P. Typically, the arc length of rotation is approximately 60 

13 mils (about 1.5 mm). Consequently, the inking/coating apparatus 

14 10 is almost totally enclosed within the dampener space 29 of the 
Q 15 printing unit in the on-impression position and in the off- 
y 16 impression position. 

^ 17 The cradle assemblies 100 and 102 position the applica- 

18 tor roller 66 in inking/coating alignment with the plate cylinder 

19 or blanket cylinder, respectively, when the inking/coating 

3 

□ 20 apparatus 10 is extended to the operative (on-impression) 

m 

21 position. Moreover, because the inking/coating apparatus 10 is 

^ 22 installed within the dampener space 29, it is capable of freely 

: i 

U 23 rotating through a small arc while extending and retracting 

24 without being obstructed by the press side frames or other parts 

25 of the printing press. This makes it possible to install the ink- 

26 ing/coating apparatus 10 on any lithographic printing unit. 

27 Moreover, because of its internal mounting position within the 

28 dampener space 29, the projection of the inking/coating apparatus 

29 10 into the space between printing units is minimal. This assures 

30 unrestricted operator access to the printing unit when the 

31 applicator head is in the operative (on-impression) and retracted 

32 (of f- impress ion) positions. 

33 As shown in FIGURE 4 and FIGURE 5, movement of the 

34 inking/coating apparatus 10 is coiinterclockwise from the retracted 
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1 (off-^ yression) position to th ^operative (on- impress ion) 

2 position. 

3 Although the dampener side installation is preferred, 

4 the inking/coating apparatus 10 can be adapted for operation on 

5 the delivery side of the printing unit, with the inking/coating 

6 apparatus being movable from a retracted (of f -impression) position 

7 to an on-impression position for engagement of the applicator 

8 roller with either a plate on the plate cylinder or a blanket on 

9 the blanket cylinder on the delivery side 25 of the printing unit, 

10 Movement of the inking/ coating apparatus 10 to the 

11 operative (on-impression) position is produced by power actuators, 

12 preferably double acting pneumatic cylinders 104, 106 which have 

13 extendable/ retractable power transfer arms 104A, 106A, respective- 

14 ly. The first pneumatic cylinder 104 is pivotal ly coupled to the 
B 15 press frame 14 by a pivot pin 108, and the second pneumatic 
y 16 cylinder 106 is pivotally coupled to the press frame 15 by a pivot 
p 17 pin 110. In response to selective actuation of the pneumatic 
N 18 cylinders 104, 106, the power transfer arms 104A, 106A are 
ffl 19 extended or retracted. The power transfer arm 104A is pivotally 
^ 20 coupled to the side support member 74 by a pivot pin 112. 

21 Likewise, the power transfer arm 106A is pivotally coupled to the 

22 side support member 76 by a pivot pin 114. 

O 

u. 23 As the power arms extend, the inking/ coating apparatus 

24 10 is rotated clockwise on the pivot pins 88P, 90P, thus moving 

25 the applicator roller 66 to the of f- impress ion position. As the 

26 power arms retract, the inking/coater apparatus 60 is rotated 

27 counterclockwise on the pivot pins 88P, 90P, thus moving the 

28 applicator roller 66 to the on-impression position. The torque 

29 applied by the pneiamatic actuators is transmitted to -the ink- 

30 ing/coating apparatus 10 through the pivot pin 112 and pivot pin 

31 114. 

32 Fine adjustment of the on-impression position of the 

33 applicator roller relative to the plate cylinder or the blanket 

34 cylinder, and of the pressure of roller engagement, is provided by 

35 an adjustable stop assembly 115. The adjustable stop assembly 115 
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1 has c. .hreaded bolt 116 which is erijS^able with a bell crank 118, 

2 The bell crank 118 is pivotally coupled to the side support member 

3 74 on a pin 120. One end of the bell crank 118 is engagable by 

4 the threaded bolt 116, and a cam roller 122 is mounted for 

5 rotation on its opposite end. The striking point of engagement is 

6 adjusted by rotation of the bolt 116 so that the applicator roller 

7 66 is properly positioned for inking/coating engagement with the 

8 plate P or blanket B and provides the desired amount of ink- 

9 ing/coating pressure when the inking/coating assembly 60 is moved 

10 to the operative position. 

11 This arrangement permits the in-line inking/coating 

12 apparatus to operate effectively without encroaching in the 

13 interunit space between any adjacent printing units, and without 

14 blocking or. obstructing access to the cylinders of the printing 
O 15 units when the inking/coating apparatus is in the extended (off- 
UJ 16 impression) position or retracted (on-impression) position. 

17 Moreover, when the in-line inking/coating apparatus is in the 

^ 18 retracted position, the doctor blade reservoir and coating 

^ 19 circulation lines can be drained and flushed automatically while 

p 20 the printing press is running as well as when the press has been 

^ 21 stopped for change-over from one job to another or from one type 

22 of ink or coating to another. 

O 

23 Substrates which are printed or coated with aqueous 

24 flexographic printing inks require high velocity hot air for 

25 drying. When printing a flexographic ink such as opaque white or 

26 metallic gold, it is always necessary to dry the printed sub- 

27 strates between printing units before overprinting them. 

28 According to the present invention, the water component on the 

29 surface of the freshly printed or coated substrate S is evaporated 

30 and dried by high velocity, hot air interunit dryer and high 

31 volume heat and moisture extractor units 124, 126 and 128, as 

32 shown in FIGURE 2, FIGURE 4 and FIGURE 5. The dryer/ extractor 

33 units 124, 126 and 128 are oriented to direct high velocity heated 

34 air onto the freshly printed/ coated substrates as they are 

35 transferred by the impression cylinder 36 and the intermediate 
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trans. dr\im 40 of one printing , it and to another transfer 
cylinder 30 and to the impression cylinder 36 of the next printing 
unit. By that arrangement, the freshly printed flexographic ink 
or coatiog material is dried before the substrate S is overprinted 
by the next printing unit. 

The high velocity, hot air dryer and high perfonnance 
heat and moisture extractor units 124, 126 and 128 utilize high 
velocity air jets which scrub and break-up the moist air layer 
which clings to the surface of each freshly printed or coated 
sheet or web. Within each dryer, high velocity air is heated as 
it flows across a resistance heating element within an air 
delivery baffle tube. High velocity jets of hot air are dis- 
charged through multiple airflow apertures into an exposure zone 
Z (FIGURE 4 and FIGURE 5) and onto the freshly printed/coated 
sheet S as it is transferred by the impression cylinder 36 and 
transfer drum 40, respectively. 

Each dryer assembly includes a pair of air delivery 
dryer heads 124D, 126D and 128D which are arranged in spaced, 
side-by-side relationship. The high velocity, hot air dryer and 
high performance heat and moisture extractor units 124, 126 and 
128 are preferably constructed as disclosed in co-pending U.S. 
Patent Application Serial No. 08/132,584, filed October 6, 1993, 
entitled "High Velocity Hot Air Dryer", to Howard W, DeMoore, co- 
inventor and assignee of the present invention, and which is 
incorporated herein by reference, and which is marketed by 
Printing Research, Inc. of Dallas, Texas, U.S.A., under its 
trademark SUPER BLUE HV". 

The hot moisture-laden air displaced from the surface of 
each printed or coated sheet is extracted from the dryer exposure 
zone Z and exhausted from the printing unit by the high volume 
extractors 124, 126 and 128. Each extractor head includes an 
extractor manifold 124E, 126E and 128E coupled to the dryer heads 
124D, 126D and 128D and draws the moisture, volatiles, odors and 
hot air through a longitudinal air gap G between the dryer heads. 
Best results are obtained when extraction is performed simulta- 
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neoul ^with drying. Preferably, a^^xtractor is closely coupled 
to the exposure zone Z at each dryer location as shown in FIGURE 
4. Extraqtor heads 124E, 126E and 128E are mounted on the dryer 
heads 12AD, 126D and 1280, respectively, with the longitudinal 
extractor air gap G facing directly into the exposure zone Z. 
According to this arrangement, each printed or coated sheet is 
dried before it is printed on the next printing unit. 

The aqueous water-based inks used in flexographic 
printing evaporate at a relatively moderate temperature provided 
by the interunit high velocity hot air dryers /extractors 124, 126 
and 128. Sharpness and print quality are substantially improved 
since the flexographic ink or coating material is dried before it 
is overprinted on the next printing unit. Since the freshly 
printed flexographic ink is dry, dot gain is substantially reduced 
and back-trapping on the blanket of the next printing unit is 
virtually eliminated. This interunit drying/ extracting arrange- 
ment makes it possible to print flexographic inks such as metallic 
ink and opaque white ink on the first printing unit, and then dry- 
trap and overprint on the second and subsequent printing units. 

Moreover, this arrangement permits the first printing 
unit 22 to be used as a coater in which a flexographic, aqueous or 
UV-curable coating material is applied to the lowest grade 
substrate such as recycled paper, cardboard, plastic and the like, 
to trap and seal-in lint, dust, spray powder and other debris and 
provide a smoother, more durable printing surface which can be 
overprinted on the next printing unit. 

A first down (primer) aqueous coating layer seals- in the 
surface of a low grade, rough substrate, for example, re-cycled 
paper or plastic, and improves overprinted dot definition and 
provides better ink lay-down while preventing strike- through and 
show- through. A flexographic UV-curable coating material can then 
be applied downstream over the primer coating, thus producing 
higher coating gloss. 

Preferably, the applicator roller 66 is constructed of 
composite carbon fiber material, metal or ceramic coated metal 
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1 when is used for applying ink .r coating material to the 

2 blanket B or other resilient material on the blanket cylinder 34, 

3 When the applicator roller 66 is applied to the plate, it is 

4 preferably constructed as an anilox roller having a resilient, 

5 compressible transfer surface. Suitable resilient roller surface 

6 materials include Buna N synthetic rubber and EPDM (terpolymer 

7 elastomer) . 

8 It has been demonstrated in prototype testing that the 

9 inking/coating apparatus 10 can apply a wide range of ink and 

10 coating types, including fluorescent (Day Glo) , pearlescent, 

11 metallics (gold, silver and other metals) , glitter, scratch and 

12 sniff (micro-encapsulated fragrance), scratch and reveal, 

13 luminous, pressure-sensitive adhesives and the like, as well as 

14 UV-curable and aqueous coatings. 

O 15 With the dampener assembly removed from the printing 

y 16 unit, the inking/coating apparatus 10 can easily be installed in 

m 17 the dampener space for selectively applying flexographic inks 

^ 18 and/or coatings to a flexographic or waterless printing plate or 

^ 19 to the blanket. Moreover, overprinting of the flexographic inks 

5 

p 20 and coatings can be performed on the next printing unit since the 

In 

r; 21 flexographic inks and/or coatings are dried by the high velocity, 

M 22 hot air interunit dryer and high volume heat and moisture 

H= 23 extractor assembly of the present invention. 

24 The flexographic inks and coatings as used in the 

25 present invention contain colored pigments and/or soluble dyes, 

26 binders which fix the pigments onto the surface of the substrate, 

27 waxes, defoamers, thickeners and solvents. Aqueous printing inks 

28 predominantly contain water as a diluent and/or vehicle. The 

29 thickeners which are preferred include algonates, starch, 

30 cellulose and its derivatives, for example cellulose esters or 

31 cellulose ethers and the like. Coloring agents including organic 

32 as well as inorganic pigments may be derived from dyes which are 

33 insoluble in water and solvents. Suitable binders include 

34 acrylates and/or polyvinylchloride. 
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1 I- When metallic inks are ptv jped, the cells of the anilox 

2 roller must be appropriately sized to prevent the metal particles 

3 from getting stuck within the cells. For example, for metallic 

4 gold ink, the anilox roller should have a screen line count in the 

5 range of 175-300 lines per inch (68-118 lines per cm) . Prefera- 

6 bly, in. order to keep the anilox roller cells clear, the doctor 

7 blade assembly 68 is equipped with a bristle brush BR (FIGURE 14) 

8 as set forth in U.S. Patent 5,425,809 to Steven H. Person, 

9 assigned to .Howard W. DeMoore, and licensed to Printing Research, 

10 Inc. of Dallas, Texas, U.S.A., which is incorporated herein by 

11 reference. 

12 The inking/coating apparatus 10 can also apply UV- 

13 curable inks and coatings. If UV-curable inks and coatings are 

14 utilized, ultra-violet dryers/ extractors are installed adjacent to 
Q 15 the high velocity hot air dryer/ extractor units 124, 126 and 128, 

16 respectively. 

{t 17 ' It will be appreciated that the LITHOFLEX* printing 

N- 18 process described herein makes it possible to selectively operate 

gi 19 a printing unit of a press in the lithographic printing mode while 

L, 20 simultaneously operating another printing unit of the same press 

Ul 21 in either the flexographic printing mode or in the waterless 

U 

y. 22 printing mode, while also providing the capability to print or 

2 23 coat, separately or simultaneously, from either the plate position 

24 or the blanket position. The dual cradle support arrangement of 

25 the present invention makes it possible to quickly change over 

26 from inking/coating on the blanket cylinder position to ink- 

27 ing/coating on the plate cylinder position with minimum press 

28 down- time, since it is only necessary to remove and reposition or 

29 replace the applicator roller 66 whiles. the inking/coating 

30 apparatus 10 is in the retracted poisitioii. - /ft' is only necessary 

31 to remove four cap screws, lift the applicator roller 66 from the 

32 cradle, and reposition it in the other cradle. . All of this can be 

33 accomplished in a few minutes, without removing the inking/coating 

34 apparatus 10 from the press. 
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1 \ It IS possible to spot c or overall coat from the 

2 plate position or from the blanket position with f lexographic inks 

3 or coatings on one printing unit and then spot coat or overall 

4 coat with UV-curable inks or coatings from the plate position or 

5 from the blanket position on another printing unit during the same 

6 press run. Moreover, the press operator can spot or overall coat 

7 from the plate for one job, and then spot and/or overall coat from 

8 the blanket on the next job. 

9 The positioning of the applicator roller relative to the 

10 plate or blanket is repeatable to a predetermined preset operative 

11 position. Consequently, only minor printing unit modifications or 

12 alterations may be required for the LITHOFLEX~ process. Although 

13 automatic extension and retraction have been described in 

14 connection with the exemplary embodiment, extension to the 
P 15 operative (on- impression) position and retraction to a non- 
yj 16 operative (of f-impressipn) position can be carried out manually, 

17 if desired. In the manual embodiment, it is necessary to latch 

N 18 the inking/coating apparatus 10 to the press side frames 14, 15 in 

gi 19 the operative (on-impression) position, and to mechanically prop 

L 20 the inking/coating apparatus in the of f -impression (retracted) 

H; 21 position* 

M= 22 Referring again to FIGURE 8, an applicator roller 66 is 

Q 23 mounted on the lower cradle assembly 100 by side support members 

24 78, 80, and a second applicator roller 66 is mounted on the upper 

25 cradle assembly 102 by side support members 82, 84. According to 

26 this arrangement, the inking/ coating apparatus 10 can apply 

27 printing ink and/or coating material to a plate on the plate 

28 cylinder, while simultaneously applying printing ink and/or 

29 coating material to a plate or a blanket on the blanket cylinder 

30 of the same printing unit. When the same color ink is used by the 

31 upper and lower applicator rollers from the plate position and 

32 from the blanket position simultaneously on the same printing 

33 unit, a "double bump" or double inking films or coating layers are 

34 applied to the substrate S during a single pass of the substrate 

35 through the printing unit. The tack of the two inks or coating 
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1 mate?L-is must be compatible for qCjS transfer during the double 

2 bump- Moreover, the inking /coating apparatus 10 can be used for 

3 supplying ink or coating material to the blanket cylinder of a 

4 rotary offset web press, or to the blanket of a dedicated coating 

5 unit. 

6 According to conventional bronzing techniques, a 

7 metallic (bronze) powder is applied off-line to previously printed 

8 substrate which produces a grainy, textured finish or appearance. 

9 The on-line application of bronze material by conventional flexo- 

10 graphic or ' lithographic printing will only produce a smooth, 

11 continuous appearance. However, a grainy, textured finish is 

12 preferred for highest quality printing which, prior to the present 

13 invention, could only be produced by off-line methods. 

14 Referring now to FIGURE 14 and FIGURE 15, metallic ink 
C x5 or coating material is applied on-line to the substrate S by 
yj 16 simultaneous operation of the upper and lower applicator rollers 
in 17 67R, 66 to produce an uneven surface finish having a bronze-like 
^~ 18 textured or grainy appearance. . According to the simulated 

19 bronzing method of the present invention, the f lexographic bronze 

O 20 ink is applied simultaneously to the plate and to the blanket by 

Xl 21 the dual cradle inking/coating apparatus 10 as shown in FIGURE 14. 

J 22 A resilient applicator roller 67R is mounted in the upper cradle 

N- 23 102, and an anilox applicator roller 66 is mounted on the lower 

24 cradle 100. The rollers are supplied from separate doctor blade 

25 reservoirs 70. The doctor blade reservoir 70 in the upper cradle 

26 position supplies bronze ink or coating material having relatively 

27 coarse, metallic particles 140 dispersed in aqueous or flexo- 

28 graphic ink. The coarse particle ink or coating material is 

29 applied to the plate P by the resilient applicator roller 67R in 

30 the upper cradle position 102. At the same time, f lexographic 

31 and/or bronze ink or coating material having relatively fine, 

32 metallic particles 142 is transferred to the blanket B by the 

33 anilox roller 66 which is mounted on the lower cradle 100. 

34 The metering surfaces of the upper and lower applicator 

35 rollers have different cell sizes and volumetric capacities which 
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1 accoifc liate the coarse and fine metric particles. For example, 

2 the anilox roller ill mounted in the upper cradle position 102 

3 which transfers the coarse metallic particles 140 preferably has 

4 a screen line count in the range of 100-300 lines per inch (39-118 

5 lines per cm) , and the metering surface of the anilox roller 66 

6 mounted on the lower cradle 100 which transfers the relatively 

7 fine metallic particles 142 preferably has a screen line count in 

8 the range of 200-600 lines per inch (79-236 lines per cm) . 

9 After transfer from the plate to the blanket, the fine 

10 metallic particles 142 form a layer over the coarse metallic 

11 particles 140. As both bronze layers are offset onto the 

12 substrate S, the layer of fine metallic particles 142 is printed 

13 onto the substrate S with the top layer of coarse metallic 

14 particles 140 providing a textured, grainy appearance. The fine 
B 15 metallic particles 142 cover the substrate which would otherwise 
yj 16 be visible in the gaps between the coarse metallic particles 140. 
jj^ 17 The combination of the coarse particle layer over the fine 

18 particle layer thus provides a textured, bronzed-like finish and 

gl 19 appearance . 

p 20 Particulate materials other than metal can be used for 

¥^ 21 producing a textured finish. For example, coarse and fine 

K 22 particles of metallized plastic (glitter) , mica particles 

23 (pearlescent) and the like, can be substituted for the metallic 

24 particles for producing unlimited surface variations, appearances 

25 and effects. All of the particulate material, including the 

26 metallic particles, are preferably in solid, flat platelet form, 

27 and have a size dimension suitable for application by an anilox 

28 applicator roller. Other particulate or granular material, for 

29 example stone grit having irregular form and- size, can be used to 

30 good advantage. - : • 

31 Solid metal particles in platelet form, which are good 

32 reflectors of light, are preferred for producing the bronzed-like 

33 appearance and effect. However, various textured finishes, which 

34 could have light-reflective properties, can be produced by using 

35 granular materials such as stone grit. Most commonly used metals 
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1 inci . copper, zinc and alumintim. ^ther ductile metals can be 

2 used, if desired. Moreover, the coarse and fine particles need 

3 not be made of the same particulate material. Various effects and 

4 textured, appearances can be produced by utilizing diverse 

5 particulate materials for the coarse particles and the fine 

6 particles, respectively. Further, either fine or coarse particle 

7 ink or coating material can be printed from the upper cradle 

8 position, and either fine or coarse particle ink or coating 

9 material can be printed from the lower cradle position, depending 

10 on the special or surface finish that is desired. 

11 It will be appreciated that the last printing unit 28 

12 can be configured for additional inking/coating capabilities which 

13 include lithographic, waterless, aqueous and flexographic 

14 processes. Various substrate surface effects (for example double 
□ 15 bump or triple bump inking/coating or bronzing) can be performed 
y 16 on the last printing unit. For triple bump inking/coating, the 

^ 17 last printing unit 28 is equipped with an auxiliary in-line inking 

Ul 

H 18 or coating apparatus 97 as shown in FIGURE 3 and FIGURE 4. The 

19 in-line inking or coating apparatus 97 allows the application of 

p 20 yet another film of ink or a protective or decorative layer of 

21 coating material over any freshly printed or coated surface 

^ 22 effects or special treatments, thereby producing a triple bump. 

p 23 The triple bump is achieved by applying a third film of ink or 

24 layer of coating material over the freshly printed or coated 

25 double bump simultaneously while the substrate is on the impres- 

26 sion cylinder of the last printing unit. 

27 When the in-line inking/coating apparatus 97 is 

28 installed, it is necessary to remove the SUPER BLUE® flexible 

29 covering from the delivery cylinder 42, and it is also necessary 

30 to modify or convert the delivery cylinder 42 for inking/coating 

31 service by mounting a plate or blanket B on the delivery cylinder 

32 42, as shown in FIGURE 3 and FIGURE 4. Packing material is placed 

33 under the plate or blanket B, thereby packing the plate or blanket 

34 B at the correct packed-to-print radial clearance so that ink or 

35 coating material will be printed or coated onto the freshly 
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Li i substrate S as it transfe. Jt 



prii i substrate S as it transfe. "through the nip between the 
plate or blanket B on the converted delivery cylinder 42 and the 
last impression cylinder 36. According to this arrangement, a 
freshly printed or coated substrate is overprinted or overcoated 
with a third film or layer of ink or coating material simulta- 
neously while a second film or layer of ink or coating material is 
being over-printed or over-coated on the last impression cylinder 
36, 

The auxiliary inking/ coating apparatus 97 and the 
converted or modified delivery cylinder 42 are mounted on the 
delivery drive shaft 43. The inking/coating apparatus 97 includes 
an applicator roller, preferably an anilox applicator roller 97A, 
for supplying ink or coating material to a plate or blanket B on 
the modified or converted delivery cylinder 42. The in-line 
inking/coating apparatus 97 and the modified or converted delivery 
cylinder 42 are preferably constructed as described in U.S. Patent 
5,176,077 to Howard W. DeMoore (co-inventor and assignee), which 
is hereby incorporated by reference. The in-line inking/ coating 
apparatus 97 is manufactured and sold by Printing Research, Inc. 
of Dallas, Texas, U.S.A., under its trademark SUPER BLUE EZ 
COATER" . 

After the delivery cylinder 42 has been modified or 
converted for inking/coating service, and because of the reduced 
nip clearance imposed by the plate or blanket B, the modified 
delivery cylinder 42 can no longer perform its original function 
of guiding and transferring the freshly printed or coated 
substrate. Instead, the modified or converted delivery cylinder 
42 functions as a part of the inking/ coating apparatus 97 by 
printing or coating a third down film of ink or. layer of coating 
material onto the freshly printed or coated substrate as it is 
simultaneously printed or coated on the last impression cylinder 
36. Moreover, the mutual tack between the second down ink film or 
coating layer and the third down ink film or coating layer causes 
the overprinted or overcoated substrate to cling to the plate or 
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1 blanks c, thus opposing or res istin*;^ "separation of the substrate 

2 • from the plate or blanket. 

3 To remedy this problem, a vacuum-assisted transfer 

4 apparatus 99 is mounted adjacent the modified or converted 

5 delivery cylinder 42 as shown in FIGURE 3 and FIGURE 4. Another 

6 purpose of the vacuxim-assisted transfer apparatus 99 is to 

7 separate the freshly overprinted or over coated triple bump 

8 substrate from the plate or blanket B as the substrate transfers 

9 through the nip. The vacuum-assisted transfer apparatus 99 

10 produces a pressure differential across the freshly overprinted or 

11 overcoated substrate as it transfers through the nip, thus 

12 producing a separation force onto the substrate and providing a 

13 clean separation from the plate or blanket B. 

14 The vacuum-assisted transfer apparatus 99 is preferably 
? 15 constructed as described in U.S. Patent Nos. 5,113,255; 5,127,329; 
y 16 5,205,217; 5,228,391; 5,243,909; and 5,419,254, all to Howard W. 
m 17 DeMoore, co-inventor, which are incorporated herein by reference. 
^ 18 The vacuum-assisted transfer apparatus 99 is manufactured and sold 

19 by Printing Research, Inc. of Dallas, Texas, U.S.A. under its 

s 

p 20 trademark BACVAC*. 

1^ 21 Although the present invention and its advantages have 

u 

^ 22 been described in detail, it should be understood that various 

H= 23 changes, substitutions and alterations can be made herein without 

24 departing from the spirit and scope of the present invention as 
defined by the appended claims. 
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1 1. A rotary offset printing press of the type 

2 including first and second printing units, the first printing unit 

3 comprising: 

4 a plate cylinder having a flexographic printing 

5 plate mounted thereon'; 

6 a blanket cylinder having a blanket disposed in ink 

7 or coating transfer engagement with the flexographic printing 

8 plate for receiving aqueous or flexographic printing ink or 

9 coating material from the flexographic printing plate; 

10 an impression cylinder disposed adjacent the 

11 blanket cylinder thereby forming a nip between the blanket and the 

12 impression cylinder whereby the aqueous or flexographic printing 
P 13 ^ ink or coating material can be transferred from the blanket to a 
^1 14 substrate as the substrate is transferred through the nip; 

[l 15 inking/coating apparatus movably coupled to the 

16 printing unit for movement to an on-impression operative position 

17 and to an of f -impression retracted position; 

18 the inking/ coating apparatus including container 
m 19 means for containing a volume of aqueous or flexographic ink or 

20 coating material, and at least one applicator roller coupled to 

H 21 the container means for applying aqueous or flexographic ink or 

22 coating material to the flexographic printing plate or to the 

23 blanket when the inking/ coating apparatus is in the on-impression 

24 operative position; 

25 the container means having a partition dam dividing 

26 the container means thereby defining a first container region and 

27 a second container region; 

28 the at least one applicator roller having first and 

29 second transfer surfaces and means separating the first and second 

30 transfer surfaces; and, 

31 the first and second transfer surfaces of the at 

32 least one applicator roller being disposed within the first and 

33 second container regions for rolling contact with aqueous or 



-36- 



f lexcKjraphic printing in3c or coating'^terial contained within the 
first and second container regions, respectively. 

2. A rotary offset printing press as defined in claim 
1, wherein: 

said separating means is an annular seal element 
disposed on the applicator roller; and, 

the partition element is disposed in sealing 
engagement against the annular seal element of the applicator 
roller. 

3. A rotary offset printing press as defined in claim 
X I wherein : 

said container means is an open fountain pan; 

said separating means is an annular groove 
intersecting the applicator roller thereby separating the first 
and second transfer surfaces; and, 

the partition element is a separator plate mounted 
on the fountain pan between the first and second reservoir regions 
and disposed in the annular groove. 

4. A rotary offset printing press as defined in claim 
1, including sheet feeding means coupled to the first printing 
unit for consecutively feeding substrates in sheet form into the 
first printing unit- 

5. A rotary offset printing press as defined in claim 
1, including web feeding means coupled to the first printing unit 
for continuously feeding a substrate in .continuous web form into 
the first printing unit. ^ " ■/\"^^''}^ 

6. A rotary offset printing press as defined in claim 
1, wherein: 
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3 said container means ts a fountain pan having first 

4 and second pan sections for containing first and second aqueous or 

5 f lexographic inks or coating materials, respectively; 

6 said applicator roller having first and second 

7 transfer surfaces and an annular groove separating said first and 

8 second transfer surfaces; and, 

9 a pan roller having first and second transfer 

10 surfaces mounted for rotation in the first and second pan 

11 sections, respectively, for separately transferring aqueous or 

12 f lexographic ink or coating material from the first and second pan 

13 sections to the first and second transfer surfaces of the 
applicator roller. 

1 7. A rotary offset printing press as set forth in 

S 2 claim 1, wherein: 

Ui 3 said container means is a sealed doctor blade head 

|n 4 having first and second reservoir chambers, said partition dam 

5 being mounted on the doctor blade head and separating the first 

^ 6 and second reservoir chambers; 

p 7 the at least one applicator roller comprising an 

f! 8 anilox transfer roller having first and second fluid metering 

^ 9 transfer surfaces disposed for rolling contact with the aqueous or 

U 10 flexographic ink or coating material in the first and second 

11 reservoir chambers, respectively; 

12 the separating means being a seal band formed on 

13 the applicator roller between the first and second transfer 

14 surfaces; and, 

15 the partition dam being disposed in sealing 
engagement with the seal band in the coupled position. 

1 8. A rotary offset printing press as defined in claim 

2 1, wherein the inking/coating apparatus comprises: 

3 first cradle means for supporting a first applica-r 

4 tor roller for engagement with a plate or blanket when the 

5 inking/coating apparatus is in the operative position; 
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6 V second cradle mea. J for supporting a second 

7 applicator roller for engagement with a plate or blanket when the 

8 inking/ coating apparatus is in the operative position; 

9 a first applicator roller mounted for rotation on 

10 the first cradle means, the first applicator roller having first 

11 and second transfer surfaces and a seal band separating the first 

12 and second transfer surfaces; 

13 a second applicator roller mounted for rotation on 

14 the second cradle means, the second applicator roller having first 

15 and second transfer surfaces and means separating the first and 

16 second transfer surfaces; 

17 first reservoir means for containing a volume of 

18 ink or coating material, the first reservoir means having first 

19 and second reservoir chambers and a partition element separating 
□ 20 the first and second reservoir chambers of th4e first reservior 

21 means; 

^ 22 ^ second reservoir means for containing a volume of 

23 ink or coating material, the second reservoir means having first 

m 

24 and second reservoir chambers and a partition element separating 
!_ 25 the first and second reservoir chambers of the second reservoir 
in 26 means ; 

27 the first and second reservoir means being coupled 

!^ 28 to the first and second applicator rollers, respectively, the 

29 first and second transfer surf aces of the first applicator roller 

30 being disposed for rolling contact with Ink or coating material in 

31 the first and second reservoir chambers, respectively, of the 

32 first reservoir means and the first partition seal element being 

33 disposed in sealing engagement against the separating means of the 

34 first applicator roller in the coupled position; €md, 

' * . ^'-^ ^- ' 

35 the first and second transfer 'surf aces of the 

36 second applicator roller being disposed for roiling contact with 

37 ink or coating material in the first and second reservoir 

38 chambers, respectively, of the second reservoir means and the 

39 partition element of the second reservoir means being disposed in 
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0^. ■ ^ 

seaiihg engagement with the separating means of the second 
applicator roller in the coupled position. 



9. A rotary offset printing press as defined in claim 
1, wherein: 

the at least one applicator roller is an anilox 
roller having first and second fluid metering transfer surfaces; 
and, 

the volumetric capacity of the first transfer 
surface being different from the volumetric capacity of the second 
transfer surface. 

10. A rotary offset printing press as defined in claim 
1, wherein the inking/ coating apparatus comprises: 

cradle means; 

the at least one applicator roller being mounted 
for rotation on the cradle means, the applicator roller having 
first and second transfer surfaces and means separating the first 
and second metering transfer surfaces; 

reservoir means for containing a volume of ink or 
coating material, the reservoir means having first and second 
reservoir chambers and a partition element separating the first 
and second reservoir chambers; 

the at least one applicator roller being coupled to 
the reservoir means with the first and second fluid metering 
transfer surfaces being disposed for rolling contact with the ink 
or coating material in the first and second reservoir chambers, 
respectively, and the partition element being disposed in sealing 
engagement with separating means of the applicator roller in the 
coupled position; and, 

the volumetric capacity of the first transfer 
surface being different from the volumetric capacity of the second 
transfer surface. 



1 11. A rotary offset pri.vcing press as set forth in 

2 claim 1, wherein the inking/coating apparatus comprises: 

3 a fountain pan for containing a volume of liquid 

4 ink or coating material; 

5 an applicator roller having a metering surface; 

6 and, 

7 a pan roller mounted for rotjation in the fountain 

8 pan and coupled to the applicator roller for transferring ink or 
coating material from the fountain pan to the applicator roller. 

1 12. A rotary offset printing press as defined in claim 

2 1, further including: 

3 a transfer drum coupled in substrate transfer 

4 relation with the impression cylinder of the first printing unit 
S 5 and in substrate transfer relation with the second printing unit; 

yj 6 a first dryer mounted adjacent the impression 

U 

In ^ cylinder of the first printing unit for discharging heated air 

^ 8 onto a freshly printed or coated substrate while the substrate is 

m 9 in contact with the impression cylinder of the first printing 

L 10 unit; 

U 

^f' li a second dryer mounted adjacent the transfer drum 

U 12 for discharging heated air onto a freshly printed or coated 

p 

13 substrate after it has been transferred from the impression 

14 cylinder of the first printing unit and while it is in contact 

15 with the transfer cylinder; and, 

16 a third dryer disposed adjacent the second printing 

17 unit for discharging heated air onto a freshly printed or coated 

18 substrate after it has been transferred from the transfer drum and 

19 before it is printed or otherwise processed on the second printing 
xinit. 



1 13. A rotary offset printing press as defined in claim 

2 1, wherein the means for applying ink or coating material 

3 comprises: 

4 first cradle means; 
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5 a first reservoir or rountain means mounted on the 

6 first cradle means for containing ink or coating material; 

7 a first applicator roller mounted for rotation on 

8 the first cradle means and disposed for rolling contact with ink 

9 or coating material in the first reservoir or fountain means, the 

10 first applicator roller being engagable with a printing plate on 

11 the plate cylinder; 

12 second cradle means; 

13 a second reservoir or fountain means mounted on the 

14 second cradle means for receiving ink or coating material; and, 

15 a second applicator roller mounted for rotation on 

16 the second cradle means and disposed for rolling contact with ink 

17 or coating material in the second reservoir or fountain means, the 

18 second applicator roller being engagable with a plate or blanket 
□ mounted on the blanket cylinder in the operative position. 

W 

\p, 1 14. A rotary offset printing press as defined in claim 

^ 2 1, wherein the inking/coating apparatus is pivotally mounted on 

P 3 the printing unit in a position in which the nip contact point 

3 

p 4 between said at least one applicator roller and a blanket or plate 

^ 5 is offset with respect to a radius line projecting through the 

^ 6 center of the plate cylinder or blanket cylinder to the axis of 

O 

1^ rotation of the printing/coating unit. 

1 15. A rotary offset printing press as defined in claim 

2 1, wherein: 

3 said at least one applicator roller having first 

4 and second transfer surfaces and a seal band s\irface disposed 

5 between and separating the first and second transfer surfaces; 

6 the reservoir means having a chamber and a 

7 partition member disposed within the chamber, the partition member 

8 dividing the chamber thereby defining a first reservoir chamber 
? region and a second reservoir chamber region; and, 

the partition member surface being disposed in 
sealing engagement against the seal band of the applicator roller. 
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1 16. A rotary offset prii.-/ng press as defined in claim 

2 1, wherein the inking/ coating apparatus comprises: 

3 first cradle means for supporting a first applica- 

4 tor roller for engagement with a plate or blanket when the 

5 inking/ coating apparatus is in the operative position; 

6 second cradle means for supporting a second 

7 applicator roller for engagement with a plate or blanket when the 

8 inking/coating apparatus is in the operative position; 

9 a first applicator roller mounted for rotation on 

10 the first cradle means, the first applicator roller having first 

11 and second fluid metering transfer surfaces and a separation band 

12 separating the first and second fluid metering transfer surfaces; 

13 a second applicator roller mounted for rotation on 
> 14 the second cradle means, the second applicator roller having first 

□ 15 and second fluid metering transfer surfaces and a separation band 

yj 16 separating the first and second metering transfer surfaces; 

17 first reservoir means for containing a volxime of 

18 ink or coating material, the first reservoir means having first 
5 19 and second reservoir chambers and a first partition element 
L 20 separating the first and second reservoir chambers; 

W 21 second reservoir means for containing a volume of 

U 22 ink or coating material, the second reservoir means having first 

p 23 and second reservoir chambers and a second partition seal element 

24 separating the first and second reservoir chambers of the second 

25 reservoir means; 

26 the first and second fluid metering transfer 

27 surfaces of the first applicator roller being disposed for rolling 

28 contact with ink or coating material in the first and second 

29 reservoir chambers, respectively, of the first reservoir means and 

30 the first partition element being disposed in sealing engagement 

31 against the separation band of the first applicator roller in the 

32 coupled position; and, 

the first and second fluid metering transfer 

34 surfaces of the second applicator roller being disposed for 

35 rolling contact with ink or coating material in the first and 
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secorP reservoir chambers, respect iJWy, of the second reservoir 
means and the second partition element of the second reservoir 
means being disposed in sealing engagement ' with the separation 
band of the second applicator roller in the coupled position. 

17. A printing press as defined in claim l, wherein the 
inking/coating apparatus comprises: 

first cradle means for supporting a first applica- 
tor roller for engagement with a plate or blanket when the 
inking/coating apparatus is in the operative position; 

second cradle means for supporting a second 
applicator roller for engagement with a plate or blanket when the 
inking/coating apparatus is in the operative position; 

first reservoir means mounted on the first cradle 
means, said first reservoir means having a reservoir chamber for 
containing a volume of ink or coating material; 

second resexrvoir means motinted on the second cradle 
means, said second reservoir means having a reservoir chamber for 
containing a volume of ink or coating material; 

a first applicator roller mounted for rotation on 
the first cradle means, the first applicator roller having a fluid 
metering transfer surface; 

a second applicator roller mounted for rotation on 
the second cradle means, the second applicator roller having a 
fluid metering transfer surface; 

the first and second applicator rollers being 
coupled to the first and second reservoir means, respectively, the 
fluid metering transfer surfaces of the first and second applica- 
tor rollers being disposed for rolling contact with ink or .coating 
material in the reservoir chambers of the first and second 
reservoir means, respectively; and, 

the volumetric capacity of the fluid metering 
surface of the first applicator roller being different from the 
volumetric capacity of the fluid metering surface of the second 
applicator roller. 
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18. A printing press as d^ined in claim 1, wherein the 
means for applying ink or coating material comprises: 
cradle means; 

an applicator roller mounted for rotation on the 
cradle means, the applicator roller having first and second 
surfaces and a seal band separating the first and second transfer 
surfaces; 

reservoir means for containing a volume of ink or 
coating material, the reservoir means having first and second 
reservoir chambers and a partition element separating the first 
and second reservoir chambers; 

the appl icator rol ler being coupled to the 
reservoir means with the first and second transfer surfaces being 
disposed for rolling contact with the ink or coating material in 
the first and second reservoir chambers, respectively, and the 
partition element being disposed in sealing engagement against the 
seal band of the applicator roller in the coupled position; and, 

the volumetric capacity of the first fluid metering 
transfer surface being different from the volumetric capacity of 
the second fluid metering transfer surface. 

.19. A rotary offset printing press as defined in claim 
1, further including: 

a supply container for containing a volume of 
liquid ink or coating material; 

circulation means coupled between the supply 
reservoir and the inking/ coating apparatus for inducing the flow 
of liquid ink or coating material from said supply container to 
the inking/coating apparatus and for returning liquid ink or 
coating material from the inking/coating apparatus to the supply 
container; and, 

heat exchanger means coupled to the circulation 
means for maintaining the temperature of the lic[uid ink or coating 
material within a predetermined temperatiure range. 



20. A printing press as d^Aned in claim 1, wherein the 
inking/ coating apparatus is pivotally mounted on the first 
printing unit in a position in which the nip contact point between 
the applicator roller and a blanket or plate is offset with 
respect to a radius line projecting through the center of the 
plate cylinder or blanket cylinder to the axis of rotation of the 
printing/coating unit. 

21. A printing press as defined in claim l, including: 
a dryer mounted on the first printing unit for 

discharging heated air onto a freshly printed or coated substrate 
before the freshly printed or coated substrate is subsequently 
printed, coated or otherwise processed on the second printing 
unit. 

22. A printing press as defined in claim 21, wherein: 
the dryer is mounted adjacent the impression 

cylinder of the first printing unit for discharging heated air 
onto a freshly printed or coated substrate while the substrate is 
in contact with said impression cylinder. 

23. A printing press as defined in claim 1, further 

including: 

a substrate transfer apparatus disposed in an 
interunit position on the press and coupled in substrate transfer 
relation with the impression cylinder of the first printing unit; 

an interunit dryer disposed adjacent the substrate 
transfer apparatus for discharging heated air onto a freshly 
printed or coated substrate after it has been transferred from the 
first printing unit and while it is in contact with the substrate 
transfer apparatus. 

24. A printing press as defined in claim l, comprising: 
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2 a dryer mounted on Tne first printing unit for 

3 discharging heated air onto a freshly printed or coated substrate; 

4 and, 

5 an extractor coupled to the dryer for extracting 

6 hot air and moisture vapors from an exposure zone between the 
dryer and the freshly printed or coated substrate. 
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' xviJrRACTABLE PRINTING/COATING UwIt OPERABLE ON THE PLATE 
AND BLANKET CYLINDERS SIMULTANEOUSLY FROM THE DAMPENER 
SIDE OF THE FIRST PRINTING UNIT OR ANY CONSECUTIVE 
PRINTING UNIT OF ANY ROTARY OFFSET PRINTING PRESS" 

Abstract of the Disclosure 

A retractable in-line inking/coating apparatus can apply 
either spot or overall inking/coating material to a plate and/or 
a blanket on the first printing unit or on any consecutive 
printing unit of any rotary offset printing press. The ink- 
ing/coating apparatus is pivotally mounted within the conventional 
dampener space of any lithographic printing unit. The aqueous 
component of the flexographic printing ink or aqueous coating 
material is evaporated and dried by high velocity, hot air dryers 
and high performance heat and moisture extractors so that the 
aqueous or flexographic ink or coating material on a freshly 
printed or coated sheet is dry and can be dry-trapped on the next 
printing unit. The inking/coating apparatus includes dual cradles 
that support first and second applicator rollers so that the ink- 
ing/coating apparatus can apply a double bump of aque- 
ous/flexographic or UV-curable printing ink or coating material to 
a plate on the plate cylinder, while simultaneously applying 
aqueous, flexographic or UV-curable printing ink or coating 
material to a plate or a blanket on the blanket cylinder, and 
thereafter onto a sheet as the sheet is transferred through the 
nip between the blanket cylinder and the impression cylinder. A 
triple bump is printed or coated on the last printing unit with 
the aid of an impression cylinder inking/ coating unit, 

. ' * * * * * * * 
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Field of the Invention 

1 This invention relates generally to sheet-fed or web- 

2 fed , rotary offset lithographic printing presses , and more 

3 particularly, to a new and improved inking/coating apparatus for 

4 the in-line application of aqueous or flexographic printing inks, 

5 primer or protective/decorative coatings applied simultaneously to 

6 the plate and blanket of the first or any consecutive printing 

7 unit of any lithographic printing press. 



8 Background of the Invention 

9 Conventional sheet-fed, rotary offset printing presses 

10 typically include one or more printing units through which 

11 individual sheets are fed and printed. After the last printing 

12 unit, freshly printed sheets are transferred by a delivery 

13 conveyor to the delivery end of tl:e press where the freshly 

14 printed and/ or coated sheets are collected and stacked unifonaly. 

15 In a typical sheet-fed, rotary offset printing press such as the 

16 Heidelberg Speedmaster line of presses, the delivery conveyor 

17 includes a pair of endless chains carrying gripper bars with 
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gripper fingers vhich grip and pull freshly printed sheets from 
the last impression cylinder and convey che sheets to the sheet 
delivery stacker. 

Since the inks used with sheet fed rotary offset 
printing presses ars typically wet and tacky, special precautions 
must be taken to prevent marking and smearing of the freshly 
printed or coated sheets as the sheets are transferred from one 
printing unit to another. The printed ink on the surface of the 
sheet dries relatively slowly and is easily smeared during subse- 
quent transfer between printing units. Marking, smearing and 
smudging can be prevented by a vacuum assisted sheet transfer 
apparatus as described in the following U.S. Patents: 5,113,2 55; 
5,127,329; 5,205,217; 5,228,391; 5,243,909; and 5,419,254, all to 
Howard W. DeMoore, co- inventor, and manufactured and sold by 
Printing Research, Inc. of Dallas, Texas, U.S.A. under its 
trademark BACVAC™, 

In some printing jobs, offsetting is prevented by 
applying a protective and/or decorative coating material over all 
or a portion of the freshly printed sheets. Some coatings are 
formed of a UV-curable or water-dispersed resin applied as a 
liquid solution over the freshly printed sheets to protect the ink 
from offsetting or set-off and improve the appearance of the 
freshly printed sheets. Such coatings are particularly desirable 
when decorative or protective finishes are applied in the printing 
of posters, record jackets, brochures, magazines, folding cartons 
and the like. 

Description of the Prior Art 

Various arrangements have been made for applying the 
coating as an in-line printing operation by using the last 
printing unit of the press as the coating application unit. For 
example, U.S. Patents 4,270,483; 4,685,414; and 4,779,557 disclose 
coating apparatus which can be moved into position to permit the 
blanket cylinder of the last printing unit of a printing press to 
be used to apply a coating material over the freshly printed 
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1 sheets. In U.S. Patent 4,841,903 (Bird) there are disclosed 

2 coating apparatus which can be selectively moved between the plate 

3 cylinder or the blanket cylinder of the last printing unit of the 

4 press so the last printing unit can only be used for coating 

5 purposes. However, when coating apparatus of these types are 

6 being used, the last printing unit cannot be used to print ink to 

7 the sheets, but rather can only be used for the coating operation. 

8 Thus, while coating with this type of in-line coating apparatus, 

9 the printing press loses the capability of printing on the last 

10 printing unit as it is converted to a coating unit. 

11 The coater of U.S. Patent 5,107,790 (Sliker et al) is 

12 retractable along an inclined rail for extending and retracting a 

13 coater head into engagement with a blanket on the blanket 

14 cylinder. Because of its size, the rail-retractable coater can 

15 only be installed between the last printing unit of the press and 

16 the delivery sheet stacker, and cannot be used for interunit 

17 coating. The coater of U.S. Patent 4,615,29:' (Jahn) provides two 

18 separate, independent coaters located on the dampener side of a 

19 converted printing unit for applying lacquer to a plate and to a 

20 rubber blanket. Consequently, although a plate and blanket are 

21 provided, the coating unit of Jahn's press is restricted to a 

22 dedicated coating operation only. 

23 Proposals have been made for overcoming the loss of a 

24 printing unit when in-line coating is used, for -example as set 
-25 forth in U.S. Patent 5,176,077 to Howard W. DeMoore (co-inventor 

26 and assignee) , which discloses a coating apparatus having an 

27 applicator roller positioned to apply the coating material to the 

28 freshly printed sheet while the sheet is still on the last 

29 impression cylinder of the press. This allows the last printing 

30 unit to print and coat simultaneously, so that no loss of printing 

31 unit capability results. 

32 Some conventional coaters are rail-mounted and occupy a 

33 large amount of press space and reduce access to the press. 

34 Elaborate equipment is needed for retracting such coaters from the 
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operative coating position to the inoperative position, vhicb 
reduces access to the printing unit. 

Accordingly, there is a need for in in-line ink- 
ing/coating apparatus which does not result in the loss of a 
printing unit, does not extend the length of the press, and which 
can print and coat aqueous and flexographic inks and coating 
materials simultaneously onto the plate and blanket on ary litho- 
graphic printing unit of any lithographic printing press, 
including the first printing unit. 



Qlpjegt^ of t;he Invention 

Accordingly, a general object of the present inveiition 
is to provide improved inking/coating apparatus which is capable 
of selectively applying ink or coating material to a plate on a 
plate cylinder or ink or coating material to a plate or blanket on 
a blanket cylinder. 

A specific object of the present invention is to provide 
improved inking/coating apparatus of the character described which 
is extendable into inking/coating engagement with either a p^^te 
on a plate cylinder or to a plate or blanket on a blanket 
cylinder, 

A related object of the present invention is to provide 
improved inking/coating apparatus of the character described which 
is capable of being mounted on any lithographic printing unit of 
the press and does not interfere with operator access to the plate 
cylinder, blanket cylinder, or adjacent printing units. 

Another object of the present invention is to provide 
improved inking/ coating apparatus of the character described, 
which can be moved from an operative inking/ coating engagement 
position adjacent to a plate cylinder or a blanket cylinder to a 
non-operative, retracted position. 

Still another object of the present invention is to 
provide improved inking/ coating apparatus of the character 
described, which can be used for applying aqueous, flexographic 
and ultra-violet curable inks and/or coatings in combination with 
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1 lithographic r f lexographic and waterless printing processes on any 

2 rotary offset printing press. 

3 A related object of the present invention is to provide 

4 improved inking/coating apparatus of the character described, 

5 wh-.ch is capable of applying aqueous or f lexographic ink or 

6 r.oatir;:; material on one printing unit, for example the f'rst 

7 printing unit, and drying the ink or coating material before it is 

8 -jrlnted or coated on ti:t next printing unit so that it can be 

9 overprinted or overcoated immediately on the next printing unit 

10 with waterless, aqueous, f lexographic or lithographic inks or 

11 coating materials. 

12 Yet another object of the present invention is to 

13 provide improved inking/ coating apparatus for use on a multiple 

14 color rotary offset printing press that can apply ink or coating 

15 material separately and/or simultaneously to the plate and/or 

16 ■- blanket of a printing unit of the press from a single operative 

17 position, and from a single inking/coating apparatus. 

13 A related object of the present invention is to provide 

19 improved inking/ coating apparatus of the character described, in 

20 which virtually no printing unit adjustment or alteration is 

21 required* when the inking/ coating apparatus is converted from plate 

22 to blanket printing or coating and vice versa. 

23 Another object of the present invention is to provide 

24 improved inking/coating apparatus that can be operably mounted in 

25 the dampener space of any lithographic printing unit for ink- 

26 . ing/coating engagement with either a plate on a plate cylinder or 

27 a plate or blanket on a blanket cylinder, and which does not 

28 interfere with operator movement or activities in the interunit 

29 space between printing units. 

30 summary of the Invention 

31 The foregoing objects are achieved by a retractable, in- 
3k line inking/coating apparatus which is mounted on the dampener 

33 side of any printing unit of a rotary offset press for movement 

34 between an operative (on- impression) inking/coating position and 

-5- 



V % % 

• 





1 




2 




3 




4 




5 




6 




7 




8 




9 








11 




12 








13 


LiJ 


14 






m 


15 








16 








17 




18 


n 










19 


Ul 






20 




21 




22 




23 




24 




25 




26 




27 




28 




29 




30 




31 




32 




33 




34 




35 



a retracted, disengagbd (off-impression) position. The ink- 
ing/coating apparatus includes an applicator roller which Is 
movable into and out of engagement with a plate on a plate 
cylinder or a blanket on a blanket cylinder. The inking/coating 
applicator head is pivotally coupled to a printing unit by pivot 
pins which are mounted on the press side frames in the traditional 
dampener space of the printing unit in parallel alignment with the 
plate cylinder and the blanket cylinder. This dampener space 
mounting arrangement allows the inking/coating unit to be 
installed between any adjacent printing units on the press. 

In the preferred embodiment, the applicator head 
includes vertically spaced pairs of cradle members with one cradle 
pair being adapted for supporting an inking/coating applicator 
roller in alignment with a plate cylinder, and the other cradle 
pair supporting an inking/coating applicator roller in alignment 
with the blanket cylinder, respectively, when the applicator head 
is in the operative position. Because of the pivotal support 
provided by the pivot pins, the applicator head can be extended 
and retracted within the limited space available in the tradition- 
al dampener space, without restricting operator access to the 
printing unit cylinders and without causing a printing unit to 
lose its printing capability. 

When the inking/coating apparatus is used in combination 
with a f lexographic printing plate and aqueous or f lexographic ink 
or coating material, the water compronent of the aqueous or 
flexographic ink or coating material on the freshly printed or 
coated sheet is evaporated and dried by a high velocity, hot air 
interunit dryer and a high volume heat and moisture extractor 
assembly so that the freshly printed ink or coating material is 
dry before the sheet is printed or coated on the next printing 
unit. This quick drying process permits a base layer or film of 
ink, for example opaque white or metallic (gold, silver or other 
metallics) ink to be printed on the first printing unit, and then 
overprinted on the next printing unit witnout back-trapping or dot 
gain. 



1 The construction and operation of the present invention 

2 will be understood from the following detailed description taken 

3 in conjunction with the accompanying drawings which disclose, by 

4 way of example, the principles and advantages of the present 

5 invention. 



w 
m 

m 

3 

u 
m 

D 



6 Brief Description of the Drawings 

7 FIGURE 1 is a perspective view of a sheet fed, rotary 

8 offset printing press having inking/coating apparatus embodying 

9 the present invention; 

10 FIGURE 2 is a simplified perspective view of the single 

11 head, dual cradle inking/coating apparatus of the present 

12 invention; 

13 FIGURE 3 is a schematic side elevational view of the 

14 printing press of Figure 1 having single head, dual cradle ink- 

15 ing/coating apparatus installed in the traditional dampener 

16 position of the first, second and last printing units; 

17 FIGURE 4 is a simplified side elevational view shewing 

18 the single head, dual cradle inking/coating apparatus in the 

19 operative inking/ coating position for simultaneously printing on 

20 the printing plate and blanket on the fourth printing unit; 

21 FIGURE 5 is a simplified side elevational view showing 

22 the single head, dual cradle inking/coating apparatus in the 

23 operative position for spot or overall inking or coating on the 

24 blanket of the first printing unit, and showing the dual cradle 

25 inking/coating apparatus in the operative position for spot or 

26 overall inking or coating on the printing plate of the second 

27 printing unit; 

28 FIGURE 6 is a simplified side elevational view of the 

29 single head, dual cradle inking/ coating apparatus of FIGURE 4 and 

30 FIGURE 5, partially uroken away, showing the single head, dual 

31 cradle inking/ coating apparatus in the operative coating position 

32 and having a sealed doctor blade reservoir assembly for spot or 

33 overall coating on the blanket; 
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FIGURE 7 is a schematic view shoving a heat exchanger 
and pimp assembly connected to the single head, dual cradle 
inking/coating apparatus for circulating temperature controlled 
ink or coating material to the inking/coating apparatus; 

FIGURE 8 is a side elevational view, partially broken 
away, and similar to FIGURE 6 which illustrates an alternative 
coating head arrangement; 

FIGURE 9 is a simplified elevational view of a printing 
unit which illustrates pivotal coupling of the inking/coating 
apparatus on the printing unit side frame members; 

FIGURE 10 is a view similar to FIGURE 2 in which a pair 
of split applicator rollers are mounted in the upper cradle and 
lower cradle, respectively; 

FIGURE 11 is a side elevational view of a split applica- 
tor roller; 

FIGURE 12 is a perspective view of a doctor blade 
reservoir which is centrally partitioned by a seal element; 

FIGURE 13 is a sectional view showing sealing engagement 
of the split applicator roller against the partition seal element 
of FIGURE 12; 

FIGURE 14 is a view similar to FIGURE 8 which illus- 
trates an alternative inking/ coating embodiment; 

FIGURE 15 is a simplified side elevational view of a 
substrate which has a bronzed-like finish which is applied by 
simultaneous operation of the dual applicator roller embodiment of 
FIGURE 14; 

FIGURE 16 is a side elevational view, partly in section, 
of a pan roller having separate transfer surfaces mounted on a 
split fountain pan; 

FIGURE 17 is a simplified side elevational view of. the 
dual cradle inking/ coating apparatus, partially broken away, which 
illustrates an alternative inking/ coating head apparatus featuring 
a single doctor blade assembly, anilox applicator roller mounted 
on the lover cradle; and 
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1 FIGURE 18 is a side elevational view, partly in section, 

2 of a single doctor blade anilox applicator roller assembly having 
2 separate transfer surfaces, and a split fountain pan having 

4 separate fountain compartoents , with the separate fountain 

5 compartments being supplied with different inks or coating 

6 materials from separate off-press sources. 

7 Detailed D escription of the Preferred Embodiments 

8 As used herein, the term "processed" refers to printing 

9 and coating methods which can be applied to either side of a 

10 substrate, including the application of lithographic, waterless, 

11 UV-curable, aqueous and flexographic inks and/or coatings. The 

12 term "substrate" refers to sheet and web material. Also, as used 

13 herein, the term "waterless printing plate" refers to a printing 

14 plate having image areas and non-image areas which are oleophilic 

15 and oleophobic, respectively. "Waterless printing ink" refers to 

16 an oil-based ink which does not contain a significant aqueous 

17 component. "Flex igraphic plate" refers to a flexible printing 

18 plate having a relief surface which is wettable by flexographic 

19 ink or coating material. "Flexographic printing ink or coating 

20 material" refers to an ink or coating material having a base 

21 constituent of either water, solvent or UV-curable liquid. "UV- 

22 curable lithographic printing ink and coating material" refers to 

23 oil-based printing inks and coating materials that can be cured 

24 (dried) photomechanical ly by exposure to ultraviolet radiation, 

25 and that have a semi-paste or gel- like consistency. "Aqueous 

26 printing ink or coating material" refers to an ink or coating 

27 material that predominantly contains water as a solvent, diluent 

28 or vehicle. A "relief plate** refers to a printing plate having 

29 image areas which are raised relative to non-image areas which are 

30 recessed. 

31 As shown in the exemplary drawings, the present 

32 invention is embodied in a new and improved in-line inking/ coating 

33 apparatus, herein generally designated 10, for applying aqueous, 

34 flexographic or UV-curable Inks or protective and/ or decorative 
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1 coatings to sheets or webs printed in a sheet-fed or web-fed, 

2 rotary offset printing press, herein generally designated 12. In 

3 this instance, as shown in FIGURE 1, the inking/ coating apparatus 

4 10 is installed in a four unit rotary offset printing press 12, 

5 such as that manufactured by Heidelberger DrucJanaschinen AG of 

6 Germany under its designation Heidelberg Speedmaster SM102 (40", 

7 102cm). 

8 The press 12 includes a press frame 14 coupled at one 

9 end, herein the right end, to a sheet feeder 16 from which sheets, 

10 herein designated S, are individually and sequentially fed into 

11 the press, and at the opposite end, with a sheet delivery stacker 

12 20 in which the freshly printed sheets are collected and stacked. 

13 Interposed between the sheet feeder 16 and the sheet delivery 

14 stacker 20 are four substantially identical sheet printing units 

15 22, 24, 26 and 28 which can print four different colors onto the 

16 sheets as they are transferred through the press 12. The printing 

17 units are housed within printing towers Tl, T2, T3 and T4 formed 

18 by side frame members 14, 15. Each printing tower has a delivery 

19 side 25 and a dampener side 27. A dampener space 29 is partially 

20 enclosed, by the side frames on the dampener side of the printing 

21 unit. 

22 As illustrated, the printing units 22, 24, 26 and 28 are 

23 substantially identical and of conventional design. The first 

24 printing xinit 22 includes an in-feed transfer cylinder 30, a plate 

25 cylinder 32, a blanket cylinder 34 and an impression cylinder 36,. 

26 all supported for rotation in parallel alignment between the press 

27 side frames 14, 15 which define printing unit towers Tl, T2, T3 

28 and T4. Each of the first three printing units 22, 24 and 26 have 

29 a transfer cylinder 38 disposed to transfer the freshly printed 

30 sheets from the adjacent impression cylinder 'and transfer the 

31 freshly printed sheets to the next printing unit via an intermedi- 

32 ate transfer drum 40. 

33 The last printing unit 28 includes a delivery cylinder 

34 42 moxinted on a delivery shaft 43. The delivery cylinder 42 

35 supports the freshly printed sheet 18 as it is transferred from 
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1 the last impression cylinder 36 to a delivery conveyor system, 

2 generally designated 44, which transfers the freshly printed sheet 

3 to the sheet delivery stacker 20. To prevent smearing during 

4 transfer, a flexible covering is mounted on the delivery cylinder 

5 4 2, as described and claimed in U.S. Patent 4,4 02,267 to Howard W. 

6 DeMoore, which is incorporated herein by reference. The flexible 

7 covering is manufactured and sold by Printing Research, Inc. of 

8 Dallas, Texas, U.S.A., under its trademark SUPER BLUE*. Optional- 

9 ly, a vacuum-assisted sheet transfer assembly manufactured and 

10 sold by Printing Research, Inc. of Dallas, Texas, U.S.A., under 

11 its trademark BACVAC* can be substituted for the delivery transfer 

12 cylinder 42 and flexible covering, 

The delivery conveyor system 44 as shown in FIGURE 2 is 

14 of conventional design and includes a pair of endless delivery 

15 gripper chains 46, only one of which is shown carrying at regular 

16 spaced locations along the chains, laterally disposed gripper bars 

17 having gripper fingers used to grip the leading edge of a freshly 

18 printed or coated sheet 18 after it leaves the nip between the 

19 impression cylinder 36 and delivery cylinder 42 of the last 

20 printing unit 28, As the leading edge is gripped by the gripper 

21 fingers, the delivery chains 46 pull the sheet away from the last 

22 impression cylinder 36 and convey the freshly printed or coated 

23 sheet to the sheet delivery stacker 20. 

2^ Prior to reaching the delivery sheet stacker, the 

25 freshly printed and/or coated sheets S pass under a delivery dryer 

26 48 which includes a combination of infra-red thermal radiation, 

27 high velocity hot air flow and a high performance heat and 

28 moisture extractor for drying the ink and/or the protec- 

29 tive/decorative coat:.ng. Preferably, the delivery dryer 48, 

30 including the high performance heat and moisture extractor is 

31 constructed as described in U.S. Application Serial Number 

32 08/116,711, filed September 3, 1993, entitled "Infra-Red Forced 

33 Air Dryer and Extractor" by Howard c. Secor, Ronald M. Rendlcman 

34 and Paul 0. Copenhaver, commonly assigned to the assignee of the 

35 present invention, Howard W. DeMoore, and licensed to Printing 
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1 Research, Inc. of Dallas, Texas, U.S.A., which manufactures and 

2 marJcets the delivery dryer 4 8 under its trademark AIR BLANKET". 

3 In the exemplary embodiment shewn in FIGURE 3, the first 

4 printing unit 22 has a flexographic printing plate PF mounted on 

5 the plate cylinder, and therefore neither an inking roller train 

6 nor a dampening system is required. A flexographic printing plate 

7 PK is also mounted on the plate cylinder of the second printing 
3 u.iit 24. The form rollers of the inking roller train 52 shown 
9 mounted on the second printing unit 24 are retracted and locked 

10 off to prevent plate contact. Flexographic ink is supplied to the 

11 flexographic plte PF of the second printing unit 24 by the ink- 

12 ing/coating apparatus 10. 

13 A suitable flexographic printing plate PF is offered by 

14 E.I. du Pent de Nemours of wilnington, Delaware, U.S.A., under its 

15 trademark CYREL*. Another source is BASF Aktiengesellschaf t of 

16 Ludwigshafen, Germany, which offers a suitable flexographic 

17 printing plate under its trademark NYLOFLEX®. 

13 The third printing unit 26 as illustrated in FIGURE 3 

19 and FIGURE 4 is equipped for lithographic printing and includes an 

2 0 inking apparatus 50 having an inking roller train 52 arranged to 

21 transfer ink Q from an ink fountain 54 to a lithographic plate P 

22 mounted on the plate cylinder 32. This is accomplished by a 

23 " fountain rollsr 56 and a ductor roller 57, The fountain roller 56 
2 4 projects into the ink fountain 54, whereupon its surface picks up 
2 5 ink. The lithographic printing ink Q is transferred from the 

2 6 fountain roller 56 to the inking roller train 52 by the ductor 

27 roller 57. The inking roller train 52 supplies ink Q to the image 

28 areas of the lithographic printing plate P. 

29 The lithographic printing ink Q is transferred from the 

3 0 lithographic printing plate P to an ink receptive blanket B which 
31 is mounted on the blanket cylinder 34, The inked image carried on 
3 2 the blanket B is transferred to a substrate S as the substrate is 
3 3 transferred through the nip between the blanket cylinder 34 and 
3 4 the impression cylinder 3 6. 
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The inking roller arrangement 52 illustrated in FIGURE 
3 and FIGURE 4 is exeDplary for use in combination with litho- 
graphic ink printing plates P. It is understood that a dampening 
system 58 having a dampening fluid reservoir DF is coupled to the 
inking roller train 52 (FIGURE 4) , but is not required for water- 
less or flexographic printing. 

The plate cylinder 32 of printing unit 28 is equipped 
with a waterless printing, plate PW. Waterless printing plates are 
also referred to as dry planographic printing plates and are 
disclosed in the following U.S. patents: 3,910,187; Re. 30,670; 
4,086,093; and 4,853,313. Suitable waterless printing plates can 
be obtained from Toray Industries, Inc. of Tokyo, Japan. A 
dampening system is not used for waterless printing, and waterless 
(oil-based) printing ink is used. The waterless printing plate PW 
has image areas and non- image areas which are oleophilic/hydro- 
philic and oleophobic/hydrophobic, respectively. The waterless 
printing plate PW is engraved or etched, with the image areas 
being recessed with respect to the non-image areas. The image 
area of the waterless printing plate PW is rolled-up with the 
f lexogr.--:3hic or aqueous printing ink which is transferred by the 
applicator roller 66. Both aqueous and oil-based inks and 
coatings are repelled from the non-image areas, and are retained 
in the image areas. The printing ink or coating is then trans- 
ferred from the image areas to an ink or coating receptive blanket 
B and is printed or coated onto a substrate S. 

For some printing jobs, a flexographic plate PF or a 
waterless printing plate PW is mounted over a resilient packing 
such as the blanket B on tha blanket cylinder 34, for example as 
indicated by phantom lines in printing unit 22 of FIGURE 5. An 
advantage of this alternative embodiment is that the waterless 
plate PW or the flexographic plate PF are resiliently supported 
over the blanket cylinder by the underlying blanket B or other 
resilient packing. The radial deflection and give of the 
resilient blanket B provides uniform, positive engagement between 
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1 the applicator roller 66 and a flexographic plate or waterless 

2 plate. 

3 In that arr angeiaent , a plate is not mounted on the plate 

4 cylinder 32; instead, a waterless plate PW is mounted on the 
^ 5 blanket cylinder, and the inked image on the waterless printing 

6 plate is not offset but is instead transferred directly from the 

^ 7 waterless printing plate PW to the substrata S. The water 

3 component of flexographic ink on the freshly printed sheet is 

9 evaporated by high velocity, hot air dryers and high volume heat 

I 10 and moisture extractors so that the freshly printed aqueous or 

S 11 flexographic ink is dried before the substrate is printed on the 

12 next printing unit. 

13 Referring now to FIGURE 2, FICTOE 3 and FIGURE 9, the 

^ o 

>, 14 inking/coating apparatus 10 is pivotally mounted on the side 

■) h 

.< ^ 15 frames 14, 15 for rotation about an axis X. The inking/coating 

' \f\ 16 apparatus 10 includes a frame 60, a hydraulic motor 62, a lower 

X ^ 17 gear train 64, an upper gear train 65, an applicator roller 66, a 

!^ fn iS sealed doctor blade assembly 68 (FIGURE 6} , and a drip pan DP, all 

' ^_ 19 mounted on the frame 60. The external peripheral surface of the 
* G 

Ijl 20 applicator roller 66 is wetted by contact with liquid coating 

M 21 material or ink contained in a reservoir 70. 

-7 ^ 22 The hydraulic motor 62 drives the applicator roller 66 

!; 23 synchronously with the plate cylinder 32 and the blanket cylinder 

24 34 in response to an RPM control signal from the press drive (not 

25 illustrated) and a feedback signal developed by a tachometer 72. 
'.; 26 While a hydraulic drive motor is preferred, other drive means such 
'^ 27 as an electric drive motor or an equivalent can be used. 

^ 28 When using waterless printing plate systems, the 

% 29 temperature of the waterless printing ink and of the waterless 

30 printing plate must be closely controlled for good image reproduc- 

\ 31 tion. For example, for waterless offset printing with TORAY 

> 32 waterless printing plates PW, it is absolutely necessary to 

33 control the waterless printing plate surface and waterless ink 

^ 34 temperature to a very narrow range, for example 24»C (75* F) to 

1 35 27-C (30«»F) . 
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in)c or coating which is temperature controlled by a heat exchanger 
71. The temperature controlled ink or coating material Is 
circulated by a positive displacement pump, for example a 
peristaltic pump, through the reservoir 70 and neat exchanger 71 
from a source 73 through a supply conduit 75 2nd a return conduit 
77. The heat exchanger 71 cools or heats the inX or coating 
material and maintains the ink or coating and the printing plate 
vithin the desired narrow temperature range. 

According to one aspect of the present invention, 
aqueous/ flexographic ink or coating material is supplied to the 
applicator roller 66, which transfers the aqueous/ flexographic ink 
or coating material to the printing plate (FIGURE 7), which may be 
a waterless printing plate or a flexographic printing plate. When 
the inking/coating apparatus is used for applying aque- 
ous/ flexographic ink or coating material to a waterless printing 
plate PW, the inking roller train 52 is not required, and is 
retracted away from the printing plate. Because the viscosity of 
aqueous/ flexographic printing ink or coating material varies with 
temperature, it is necessary to heat or cool the aque- 
ous/ flexographic printing ink or coating material to compensate 
for ambient temperature variations to maintain the ink viscosity 
in a preferred operating range. 

For example, the temperature of the printing press can 
vary from around 60^F (IS^C) in the morning, to around SS^F (29 "C) 
or more in the afternoon. The viscosity of aqueous/ flexographic 
printing ink or coating material can be marginally high when the 
ambient temperature of the press is near 60«F (15"C) , and the 
viscosity can be marginally low when the ambient temperature of 
the press exceeds 85*>F (29^0). Consequently, it is desirable to 
control the temperature of the aqueous /flexographic printing ink 
or coating material so that it will maintain the surface tempera- 
ture of waterless printing plates within the specified temperature 
range. Moreover, the ink/coating material temperattire should be 
controlled to maintain the tack of the aqueous/ flexographic 
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1 printing inJc or coating material within a desired range when the 

2 ink or coating material is being used in connection vitn flexo* 

3 graphic printing processes. 

4 The applicator roller 56 is preferably an anilox fluid 
3 3ietering roller wnich transfers ceasured amounts of printing ink 

6 or coating material to a plata cr blanket. The surface of an 

7 anilox roller is engraved with an array of close] y spaced, shallow 
a depressions referred as ^cclls" . Ink or coating from the 
9 reservoir 70 r'lows into the calls as the anilox roller turns 

10 through the reservoir. The transfer surface of the anilox roller 

11 is "doctored" (wiped or scraped) by dual doctor blades 68A, 68S to 

12 remove excess ink or coating material. The ink or coating metered 

13 by the anilox roller is that contained within the cells. The dual 

14 doctor blades 68A, 68B also seal the supply reservoir 70. 

15 The anilox applicator roller 66 is cylindrical and may 

16 be constructed in various diameters and lengths, containing cells 

17 of various sizes and shapes. The volumetric capacity of an anilox 

18 roller is determined by cell size, shape and number of cells per 

19 unit area. Depending upon the intended application, the cell 

20 pattern may be fine (many small cells per unit area) or coarse 

21 (fewer large cells per unit area). 

22 By supplying the ink or coating material through the 

23 inking/ coating apparatus 10, more ink or coating material can be 

24 applied to the sheet S as compared with the inking roller train of 
'25 a lithographic printing unit. Moreover, color intensity is 

26 stronger and more brilliant because the aqueous or f lexographic 

27 ink or coating material is applied at a much heavier film 

28 thickness or weight than can be applied by the lithographic 

29 process, and the aqueous or f lexographic colors are not diluted by 

30 dampening solution. 

31 Preferably, the sealed doctor blade assembly 68 is con- 

32 structed as described in U.S. Patent 5,176,077 to Howard W. 

33 DeMoore, co-inventor and assignee, which is incorporated herein by 

34 reference. An advantage of using a sealed reservoir is that fast 

35 drying ink or coating material can be used. Fast drying ink or 
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coating material can be used in an cpen fountain 53 (see FIGURE 
8) ; nowever, open air exposure causes the water and solvents in 
the fast-drying ink or coating aaterial to evaporate faster, thus 
causing the inX or coating aaterial to dry preaaturely and change 
viscosity. Moreover, an open fountain eults unwanted odors into 
the press room. When the sealed doctor bli^de assenbl/ is 
utilized, the pump (FIGURE 7) which circulates inJc or coating 
material to the doctor blade head is preferably a peristaltic 
pump, which does not inject air into the feeder lines which supply 
the ink or coating reservoir 70 and helps to prevent the formation 
of air bubbles and foam within the ink or coating material. 

An inking/coating apparatus 10 having an alternative 
applicator roller arrangement is illustrated in FIGURES 10-13. In 
this arrangement, the engraved metering surface of the anilox 
applicator rollers 66, 67 are partitioned by smooth seal surfaces 
66C which separates a first engraved peripheral surface portion 
66A from a second engraved peripheral surface portion 66B. 
Likewise, smooth seal surfaces 66D, 66E are formed on the opposite 
end portions of the applicator roller 66 for engaging end sealj 
134, 136 (FIGURE 12) Of the doctor blade reservoir. The upper 
applicator roller 67 has engraved anilox metering surfaces 67A and 
67 B which are separated by a smooth seal band 67C. 

Referring now to FIGURE 12 and FIGURE 13, the reservoir 
70 of the doctor blade head 68 is partitioned by a curved seal 
element 130 to form two separate chambers 7 OA, 70B. The seal 
element 130 is secured to the doctor blade head within an annular 
groove 132. The seal element 130 is preferably made of polyur- 
ethane foam or other durable, resilient foam material. The seal 
element 130 is engaged by the seal band 66, thus forming a rotary 
seal which blocks the leakage of ink or coating material from one 
reservoir chamber into the other reservoir chamber. Moreover, the 
seal band provides an unprinted or uncoated area which separates 
the printed or coated areas from each other, which is needed for 
work and turn printing jobs or other printing jobs which print two 
or more separate Images onto the same substrate. 
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Another advantage of the split applicator roller 
embodiment is that it enables tvo or .-nore flexographic inks or 
coating materials to be printed simultaneously within the same 
lithographic printing unit. That is, the reservoir chambers 70A, 
70B of the upper doctor blade assembly can be supplied vith gold 
ink and silver ink, for example, while th» reservoir chambers 7 OA, 
70B of the lower doctor blade assembly can be supplied with inks 
of two additional colors, for example opaque white ink and blue 
ink. This permits the opaque white ink to be overprinted with the 
gold ink, and the blue ink to be overprinted with the silver ink 
on the same printing unit on any lithographic press. 

Moreover, a catalyst can be used in the upper doctor 
blade reservoir and a reactive ink or coating material can be used 
in the lower doctor blade reservoir. This can provide various 
effects, for example improved chemical resistance and higher gloss 
levels. 

The split applicator roller sections o7A, 673 in the 
upper cradle position can be used for applying two separate inks 
or coating materials simultaneously, for example flexographic, 
aqusous and ultra-violet: curable inks cr coating materials, to 
separate surface areas of the plate, while the lower applicator 
roller sections 66A, 66B can apply an initiator layer and a micro- 
encapsulated layer simultaneously to separate blanket surface 
areas. Optionally, the metering surface portions 66A, -668 can be 
provided with different cell metering capacities for providing 
different printing effects which are being printed simultaneously. 
For example, the screen line count on one half -sect ion of an 
anilox applicator roller is preferably in the range of 200-600 
lines per inch (79-236 lines per cm) for half-tone images, and the 
screen line count of the other half -sect ion is preferably in the 
range of 100-300 lines per inch (39-118 lines per cm) for overall 
coverage, high weight applications such as opaque white. This 
split arrangement in combination with dual applicator rollers is 
particularly advantageous when used in connection with "work and 
turn" printing jobs. 
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Referring again to FIGURE 8, instead of using the sealed 
doctor Di.ade reservoir assembly 68 as shown in FIGURE 6, an open 
fountain assembly 69 is provided by the fountain pan 53 which 
contains a volume of liquid ink Q or coating material. The liquid 
ink or coating material is transferred to the applicator roller 66 
by a pan roller 55 which turns in contact with ink Q or coating 
material in the fountain par. If a split applicator roller is 
used, the pan roller 55 is also split, and the pan is divided into 
two pan sections 53A, b3B by a separator plate 53P, as shown in 
FIGLUE IG. 

In the alternative embodiment of FIGURE 16, the pan 
roller 55 is divided into two pan roller sections 55A, 55B by a 
centrally located, annular groove 59. The separator plate 53 P is 
received within and centrally aligned with the groove 59, but does 
not touch the adjoining roller faces. By this arrangement, two cr 
more inks or coating materials Ql, Q2 are contained witnin the 
open pan sections 55A, 55B for transfer by the split' pan roller 
sections 53A, 53B, respectively. This permits two or more 
flexographic inks or coating materials to be transferred to two 
separate image areas on the plate or on the blanket of the saoe 
printing unit. This arrangement is particularly advantageous for 
work and turn printing jobs or other printing jobs which print two 
or more separate images onto the same substrate. 

The frame 60 of the inking/coating apparatus 10 includes 
side support memJbers 74, 76 which support the applicator roller 
66, gear train 64, gear train 65, doctor blade assembly 68 and the 
drive motor 62. The applicator roller 66 is mounted on stub 
shafts 63A, 63B which are supported at opposite ends on a lower 
cradle assembly 100 fonred by a pair of side support members 78, 
80 which have sockets 79, 81 and retainer caps lOX, 103. The stub 
shafts are received in roller bearings 105, 107 which permit free 
rotation of the applicator roller 66 about its longitudinal axis 
Al (axis A2 in the upper cradle). The retainer caps 101, 103 hold 
the stub shafts 63A, 633 and bearings 105, 107 in the sockets 79, 
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81 and hold the applicator roller 66 in parallel alignment with 
the pivot axis X. 

The side support sembers 74, 76 also have an upper 
cradle ass«ml:>ly 102 formed by a pair of side support members 82, 
84 which are vertically spaced with respect to the lower side 
plates 78, 80. Eactt cradle 100, 102 has a pair of sockets 79, 81 
and 83, 85, respectively, for holding an applicator roller 66, 67 
for spot coating or inking engagement with the printing plate P on 
the plate cylinder 32 (FIGURE 4) or with a printing plate P or a 
blanket B on the blanket cylinder 34. 

Preferably, the applicator roller 67 (FIGURE 8, FIGURE 
9} the upper craule (plate) position is an anixox roller having a 
resilient transfer surface. In the dual cradle arrangement as 
shown in FIGURE 2, the press operator can quickly change froa 
blanket inking/coating to plate inking/coating within minutes, 
since it is only necessary to release, remove and reposition or 
replace the applicator roller 66. 

The capability to simultaneously print in the flexo- 
graphic mode, the aqueous mode, the waterless mode, or the litho* 
graphic mode on different printing units of the same lithographic 
press and" to print or coat from either the plate position or the 
blanket position on any one of the printing unit:: is referred to 
herein as the LITHOFLEX" printing process or system, LITHOFLE5C" 
is a trademark of Printing Research, Inc. of Dallas, Texas, 
U.S.A., exclusive licensee of the present invention. 

Referring now to FIGURE 14, an inking/coating apparatus 
10 having an inking/coating assembly 109 of an alternative design 
is installed in the upper cradle position for applying ink and/or 
coating material to a plate P on the plate cylinder 32, According 
to this alternative embodiment, an applicator roller 67R having a 
resilient transfer surface is coupled to an anilox fluid metering 
roller which transfers measured amounts of printing ink or coating 
material to the plate P. The anilox roller 111 has a transfer 
surface constructed of metal, ceramic or composite material which 
is engraved with cells. The resilient applicator roller 67R is 
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1 interposed in transfer engagement witn tne plate 

2 metering surface of the aniXox roller 111. The resilient transfer 

3 surface of the applicator roller 67R provides uniform, positive 

4 engagement with the plate. 

5 Referring now to FIGURE 17, an inking/coating apparatus 

6 10- having an alternative inking/coating assembly 113 is installed 

7 in the l^jwer cradle assembly 100 for applying flexographic or 

8 aqueous ink and/or coating material Q to a plate or blanket 

9 mounted on the blanket cylinder 34. Instead of using the sealed, 

10 dual doctor blade reservoir assembly 68 as shown in FIGURE 6, an 

11 open, single doctor blade anilox roller assembly 113 is supplied 

12 with liquid ink Q or coating material contained in an open 

13 fountain pan 117. The liquid ink or coating material Q is 

14 transferred to the engraved transfer surface of the anilox roller 

15 66 as it turns in the fountain pan 117. Excess ink or coating 

16 material Q is removed from the engraved transfer surface by a 

17 single doctor blade 6SB. The liquid ink or coating material Q is 

18 pumped from an off -press source, for example the dr\im 73 shown in 

19 FIGURE 17, through a supply conduit 119 into the fountain pan 117 

20 by a pump 120. 

21 For overall inking or coating jobs, the metering 

22 transfer surface of the anilox roller 66 extends over its entire 

23 peripheral surface. However, for certain printing jobs which 

24 print two or more, separate images onto the same substrate, for 

25 example work and turn printing jobs, the metering transfer surface 

26 of the anilox applicator roller 66 is partitioned by a centrally 

27 located, annular undercut groove 66C which separates first and 

28 second metering transfer surfaces 66A, 66B as shown' in FIGURE 11 

29 and FIGURE 18. 

30 The single doctor blade 68B has an edge 68E which wipes 

31 simultaneously against the split metering transfer surfaces 66A, 
22 663. In this single blade, split anilox roller embodiment 113, it 

33 is necessary to provide dual supply sources, for example drums 

34 73A, 73B, dual supply lines 119A, 119B, and dual pumps 120A, 120B. 

35 Moreover, the fountain pan 117 is also split, and the pan 117 is 
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divided into two pan sections 117A, 117B by a separator plate 121, 
as shown in FIGURE 18. The separator plate 121 is centrally 
aligned with the undercut groove 66C, but does not touch the 
adjoining roller faces. 

Although the single blade, split anilox applicator 
roller assembly 113 is shown mounted in the lower cradle position 
(FIGURE 17) , it should be understood that the single blade, split 
anilox applicator roller assembly 113 can be mounted and used in 
the upper cradle position, as well. 

According to another aspect of the present invention, 
the inking/ coating apparatus 10 is pivotally coupled on horizontal 
pivot pins 88P, SOP which allows the single head, dual cridle ink- 
ing/coating apparatus 10 to be mounted on any lithographic 
printing unit. Referring to FIGURE 9, the horizontal pivot pins 
88P, 90P are mounted within the traditional dampener space 29 of 
the printing unit and are secured to the press side frames 14, 15, 
respectively. Preferably, the pivot support pins 88P, 90P are 
secured to the press side frames by a threaded fastener. The 
pivot support pins are received within circular openings 88, 90 
which intersect the side support members 74, 76 of the ink- 
ing/coating apparatus 10, The horizontal support pins 88P, 90P 
are disposed in parallel alignment with rotational axis X and with 
the plate cylinder and blanket cylinder, and are in longitudinal 
alignment with each other. 

Preferably, the pivot pins 88P, SOP are located in the 
dampener space 29 so that the rotational axes Al, A2 of the 
applicator rollers 66, 67 are elevated with respect to the nip 
contact points Nl, N2. By that arrangement, the transfer point 
between the applicator roller 66 and a blanket on the blanket 
cylinder 34 (as shown in FIGURE 8) and the transfer point between 
the applicator roller 66 and a plate on the plate cylinder 32 (as 
shown in FIGURE 5) are above the radius lines Rl, R2 of the plate 
cylinder and the blanket cylinder, respectively. This permits the 
inking/coating apparatus 10 to move clockwise to retract the 
applicator roller 66 to an off- impression position relative to the 
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blanket cylinder in response to a single extension stroke o? the 
power actuator arms 104A, 106A. Similarly, the applicator roller 
66 is 3ioveci ccunterclockwise to the on-inpressicn operative 
position as sho-jn in f'lGURES 4, 5, 6 and 8 by a single retraction 
stroke of. the actuator arrs 104A, 106A, respectively. 

Preferably, the pivot pins are nade of steel and the 
side support members are made of aluminum, vith the steel pivot 
pins and the aluminum collar portion bordering the circular 
openings 88, 90 forming a lou friction journal. By this arrange- 
ment, the inking/coating apparatus 10 is freely rotatable 
clockwise and counterclockwise vich respect to the pivot pins 88P, 
90? , Typically, the arc length of rotation is approximately 60 
mils (about 1.5 lam) . Consequently, the inking/coating apparatus 
10 is almost totally enclosed within the dampener space 29 of the 
printing unir in the on-impression position and in the off- 
impression position. 

The cradle assemblies 100 and 102 position the applica- 
tor roller 66 in inking/coating alignment with the plate cylinder 
or blanket cylinder, respectively, when the inking/ccating 
apparatus 10 is extended to the operative (on-irspression) 
position. Moreover, because the inking/ coating apparatus 10 is 
installed within the dampener space 29, it is capable of freely 
rotating through a small arc while extending and retracting 
without being obstructed by the press side frames or other parts 
of the printing press. This makes it possible to install the ink- 
ing/coating apparatus 10 on ,any lithographic printing unit. 
Moreover, because of its internal mounting position within the 
-dampener space 29, the projection of the inking/coating apparatus 
10 into the space between printing units is oiniaal. This assures 
unrestricted operator access to the printing unit when * the 
applicator head is in the operative (on-impression) and retracted 
(of f -impression) positions. 

As shown in FIGURE 4 and FIGURE 5, movement of the 
inking/coating apparatus 10 is counterclockwise from the retracted 
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1 (of f-lDpression) position to the operative (on-impression) 

2 position. 

3 Although the daspener side installation is preferred, 

4 the inking/coating apparatus 10 can be adapted for operation on 

5 the delivery side of the printing unit, with the inking/coating 

6 apparatus being movable from a retracted (off-impression) position 

7 to an on-inpression position for engagement of the applicator 

8 roller with either a plate on the plate cylinder or a blanket on 

9 the blanket cylinder on the delivery side 25 of the printing unit. 

10 Movement of the inking/coating apparatus 10 to the 

11 operative (on-impression) position is produced by power actuators, 

12 preferably double acting pneumatic cylinders 104, 106 which have 

13 extendable/retractable power transfer arms 104A, 106A, respective- 

14 ly. The first pneumatic cylinder 104 is pivotally coupled to the 

15 press frame 14 by a pivot pin 108, and the second pneumatic 

16 cylinder 106 is pivotally coupled to the press frame 15 by a pivot 

17 pin 110. In response to selective actuation of the pneumatic 

18 cylinders 104, 106, the power transfer .^rms 104A, 3 06A are 

19 extended or retracted. The power transfer arm 104A is pivotally 

20 coupled to tne ride support member 74 by a pivot pin 112. 

21 Likewise, the power transfer arm 106A is pivotally coupled to the 

22 side support member 76 by a pivot pin 114. 

23 As the power arms extend, the inking/coating apparatus 

24 10 is rotated clockwise on the pivot pins 88? , 90? , thus moving 

25 the applicator roller 66 to the of f- impress Ion position. As the 

26 power arms retract, the inklng/coater apparatus 60 is rotated 

27 counterclockwise on the pivot pins 88? , 90? , thus moving the 

28 applicator roller 66 to the on-impression position. The torque 

29 applied by the pneumatic actuators is transmitted to the ink- 

30 Ing/coating apparatus 10 through the pivot pin 112 and pivor pin 

31 114. 

32 Fine adjustment of the on-impression position of the 

33 applicator roller relative to the plate cylinder or the blanket 

34 cylinder, and of the pressure of roller engagement, is provided by 

35 an adjustable stop assembly 115. The adjustable stop assembly 115 
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has a threaded bolt 116 which is engagable with a bell crarJc 118. 
The bell crank 118 is pivotally coupled to the side support member 
74 on a pin 120. One end of the bell cranJc 118 is engagable by 
the threaded bolt 116, and a cam roller 122 is mounted for 
rotation on its opposite end. The striking point of engagement is 
adjusted by rotation of the bolt 116 so that the applicator roller 
66 is properly positioned for inking/coating engagement with the 
plate P or blanket B and provides th*i desired amount of ink- 
ing/coating pressure when the inking/coating assembly 60 is moved 
to the operative position. 

This arrangement permits the in-line inking/coating 
apparatus to operate effectively without encroaching in the 
interunit space between any adjacent printing units, and without 
blocking or obstructing access to the cylinders of the printing 
units when the inking/coating apparatus is in the extended (off- 
impression) position or retracted (on-impression) position. 
Moreover, when the in-line inking/coating apparatus is in the 
retracted position, the doctor blade reservoir and coating 
circulation lines can be drained and flushed automatically while 
the printing press is running as well as when the press has been 
stopped for change-over from one job to another or from one type 
of ink or coating to another. 

Substrates which are printed or coated with aqueous 
flexographic printing inks require high velocity hot air for 
drying. When printing a flexographic ink such as opaque white or 
metallic gold, it is always necessary to dry the printed sub- 
strates between printing units before overprinting them. 
According to the present invention, the water component on the 
surface of the freshly printed or coated substrate S is evaporated 
and dried by high velocity, hot air interunit dryer and high 
volume heat and moisture extractor units 124, 126 and 128, as 
shown in FIGURE 2, FIGURE 4 and FIGURE 5. The dryer/ extractor 
units 124 , 126 and 128 are oriented to direct high velocity heated 
air onto the freshly printed/coated substrates as they are 
transferred by the impression cylinder 36 and the intermediate 
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1 transfer drum 40 of one printing unit and to another transfer 

'y: 2 cylinder 30 and to the impression cylinder 36 of the next printing 

yj\ 3 unit. By that arrangenent, the freshly printed flexographic ink 

^ 4 or coating material is dried before the substrate S is overprinted 

^ 5 by the next printing unit. 

-5^5 6 The high velocity, hot air dryer and high performance 

'^m 7 heat and moisture extractor units 124, 12* and 128 utilize high 

^ 8 velocity air jets which scrub ana break-up the moist air layer 

:-y^ 9 which clings to the surface of each freshly printed or coated 

j jj 10 sheet or web. within each dryer, high velocity air is heated as 

11 it flows across a resistance heating element within an air 

12 delivery baffle tube. High velocity jets of hot air are dis- 

13 charged through multiple airflow apertures into an exposure zone 
O 14 Z (FIGURE 4 and FIGURE 5) and onto the freshly printed/coated 

v'J W 15 sheet S as it is transferred by the impression cylinder 36 and 

'"A^ IZ 16 transfer drum 40, respectively. 

■'N 17 Each dryer assembly includes a pair of air delivery 

i-^y] S 18 dryer heads 1240, 1260 and 128D which are arranged in spaced, 

5 19 side-by-side relationship. The high velocity, hot air dryer and 



20 high performance heat and moisture extractor units 124, 126 and 

21 128 are preferably constructed as disclosed in co-pending U.S. 



>4h^ \Z 22 Patent Application Serial No. 08/132,584, filed October 6, 1993, 



Yj's U 23 entitled "High Velocity Hot Air Dryer", to Howard w. DeMoore, co- 

V" ' 24 inventor and assignee of the present invention, and which is 

^ 25 incorporated herein by reference, and which is marketed by 

26 Printing Research, Inc. of Dallas, Texas, U.S.A., under its 

27 trademark SUPER BLUE HV~. 

y^iLf, 28 The hot moisture-laden air displaced from the surface of 

29 each printed or coated sheet is extracted from the dryer exposure 

^JyJ 30 zone Z and exhausted from the printing unit by the high vol'ime 

■irtii 31 extractors 124, 126 and 128. Each extractor head includes an 

a;^ 32 extractor manifold 124 E, 126E and 128E coupled to the dryer heads 

•■V. 33 124D, 1260 and 1280 and draws the moisture, volatiles, odors and 

34 hot air through a longitudinal air gap G between the dryer heads. 

^ 35 Best results are obtained when extraction is performed simulta- 
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1 neously with drying. Preferably, an extractor is closely coupled 

2 to the exposxire zone Z at each dryer location as shown in FIGURE 

3 4. Extractor heads 124E, 126E and 128E are sounted on the dryer 

4 heads 1240, 126D and 1280, respectively, with the longitudinal 

5 extractor .air gap G facing directly into the exposure zone Z. 

6 According to this arrangement, each printed or coated sheet is 

7 dried before it is printed on the next printing unit. 

8 The aqueous water-based inks used in flexographic 

9 printing evaporate at a relatively moderate temperature provided 

10 by the interunit high velocity hot air dryers/extractors 124, 126 

11 and 128. Sharpness and print quality are substantially improved 

12 since the flexographic ink or coating material is dried before it 

13 is overprinted on the next printing unit. Since the freshly 
^ 14 printed flexographic ink is dry, dot gain is substantially reduced 
y 15 and back-trapping on the blanket of the next printing unit is 

1 PI 16 virtually eliminated. This interunit drying/extracting arrange- 
N 17 ment makes it possible to print flexographic inks such as metallic 
~ 18 ink and opaque white ink on the first printing unit, and then dry- 

2 19 trap and overprint on the second and subsequent printing units. 
^! 20 Moreover, this arrangement permits the first printiiig 
M= 21 unit 22 to be used as a coater in which a flexographic, aqueous or 

22 UV-curable coating material is applied to the lowest grade 

23 substrate such as recycled paper, cardboard, plastic and the like, 

24 to trap and seal-in lint, dust, spray powder and other debris and 

25 provide a smoother, more durable printing surf-ace which can be 

26 overprinted on the next printing unit. 

27 A first do%m (primer) aqueous coating layer seals-in the 

28 surface of a low grade, rough substrate, for example, re-cycled 

29 paper or plastic, and improves overprinted dot definition and 

30 provides better ink lay-down while preventing strike-through and 

31 show-through. A flexographic UV-curable coating material can then 

32 be applied downstream over the primer coating, thus producing 

33 higher coating gloss. 

34 Preferably, the applicator roller 66 is constructed of 

35 composite carbon fiber material, metal or ceramic coated metal 
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~ 1 when it is used for applying inJc or coating oaterial to the 

2 blanket B or other resilient material on the blanket cylinder 34. 

7^ 3 When the applicator roller 66 is applied to the plate, it is 

*^ 4 preferably constructed as an anilox roller having a resilient, 

5 compressible transfer surface. Suitable resilient roller surface 

6 materials include Buna N synthetic rubber and EPDM (terpolymer 

7 elastomer) . 

8 It has been demonstrated in prototype testing that the 

9 inking/coating apparatus 10 can apply a wide range of ink and 

10 coating types, including fluorescent (Day Glo) , pearlescent, 

11 metallics (gold, silver and other metals), glitter, scratch and 

12 sniff (micro-encapsulated fragrance) , scratch and reveal, 
^ 13 luminous, pressure-sensitive adhesives and the like, as well as 

^ UV-curable and aqueous coatings, 

v' ^ 15 With the dampener assembly removed from the printing 

-5** m i6 unit, the inking/coating apparatus 10 can easily be installed in 

^ ^ 17 the dampener space for selectively applying flexographic inks 

^1 Q^i 18 and/or coatings to a flexographic or waterless printing plate or 

^ ^ 19 to the blanket. Moreover, overprinting of the flexographic inks 

\ji 20 and coatings can be performed on the next printing unit since the 

H= 21 flexographic inks and/or coatings are dried by the high velocity, 

^ PI 22 hot air interunit dryer and high volume heat and moisture 

r= 23 extractor assembly of the present invention. 

>' 

24 The flexographic inks and coatings as used in the 

25 present invention contain colored pigments and/or soluble dyes, 
5* 26 binders which fix the pigments onto the surface of the substrate, 
•v 27 waxes, def earners, thickeners and solvents. Aqueous printing inks 



S 29 thickeners which are preferred include algonates, starch, 



'5^ 28 predominantly contain water as a diluent and/or vehicle. The 

1 

32 as well as inorganic pigments may be derived from dyes which are 

33 insoluble in water and solvents. Suitable binders include 



^ 30 cellulotse and its derivatives, for example cellulose esters or 

31 cellulose ethers and the like. Coloring agents including organic 



34 acrylates and/or polyvinylchloride. 



1 When metallic Inks are printed, the cells of the anilox 

2 roller aust be appropriately sized to prevent the metal particles 

3 from getting stuck within the cells. For example, for metallic 

4 gold ink, the anilox roller should have a screen line count in the 

5 range of 175-300 lines per inch (68-H8 lines per cm). Prefera- 

6 bly, in order to keep the anilox roller cells clear, the doctor 

7 blade assembly 68 is equipped with a bristle brush BR (FIGURE 14) 

8 as set forth in U.S. Patent 5,4 25,809 to Steven M. Person, 

9 assigned to Howard W. DeKoore, and licensed to Printing Research, 

10 'Inc. of Dallas, Texas, U.S.A., which is incorporated herein by 

11 reference. 

12 The inking/coating apparatus 10 can also apply UV- 

13 curable inks and coatings. If UV-curable inks and coatings are 

14 utilized, ultra-violet dryers/extractors are installed adjacent to 
1? the high velocity hot air dryer/extractor units 124, 126 and 128, 

16 respectively. 

17 It will be appreciated thet the LITHOFLEX~ printing 

18 process described herein makes it possible to selectively operate 

19 a printing unit of a press in the lithographic printing mode while 

20 simultaneously operating another printing unit of the same press 

21 in either the flexographic printing mode or in the waterless 

22 printing mode, while also providing the capability to print or 

23 coat, separately or simultaneously, from either the plate position 

24 or the blanket position. The dual cradle support arrangement of 

25 the present invention makes it possible to quickly change over 

26 from inking/coating on the blanket cylinder position to ink- 

27 ing/coating on the plate cylinder position with minimum press 

28 down- time, since it is only necessary to remove and reposition or 

29 replace the applicator roller 66 while the inking/coating 

30 apparatus 10 is in the retracted position. It is only necessary 

31 to remove four cap screws, lift the applicator roller 66 from the 

32 cradle, and reposition it in the other cradle. All of this can be 

33 accomplished in a few minutes, without removing the inking/ coating 

34 apparatus 10 from the press. 
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It is possible to spot coat or overall coat from the 
plate position or froa the blanket position with f lexographic in)cs 
or coatings on one printing unit and then spot coat or overall 
coat with UV-curable inks or coatings from the plate position or 
from the blanket position on another printing unit during the same 
press run. Moreover, the press operator can spot or overall coat 
from the plate for one job, and then spot and/or overall coat froa 
the blanket on the next job. 

The positioning of the applicator roller relative to the 
plate or blanket is repeatable to a predetermined preset operative 
position. Consequently, only minor printing unit modifications or 
alterations may be required for the LITHOFLEX" process. Although 
automatic extension and retraction have been described in 
connection with the exemplary embodiment, extension to the 
operative (on-impression) position and retraction to a non- 
operative (off-impressionj position can be carried out manually, 
if desired. In the manual embodiment, it is necessary to latch 
the inking/ coating apparatus 10 to the press side frames 14, 15 in 
the operative (on-impression) position, and to inechanically prop 
the inking/ coating apparatus in the off-impression (retracted) 
position. 

Referring again to FIGURE 8, an applicator roller 66 is 
mounted on the lower cradle assembly 100 by side support members 
78, 80, and a second applicator roller 66 is mounted on the upper 
cradle assembly 102 by side support members 82, 84. According to 
this arrangement, the inking/ coating apparatus 10 can apply 
printing ink and/or coating material to a plate on the plate 
cylinder, while simultaneously applying printing ink and/or 
coating material to a plate or a blanket on the blanket cylinder 
of the same printing unit. When the same color ink is used by the 
upper and Icwer applicator rollers from the plate position and 
from the blanket position simultaneously on the same printing 
\inlt, a "double bump" or double inking films or coating layers are 
applied to the substrate S during a single pass of the substrate 
through the printing unit. The tack of the two inks or coating 
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materials nust be coapatible for good transfer during the double 
buEp. Moreover, the inking/ coating apparatus lo can be used for 
supplying ink or coating material to the blank*»t cylinder of a 
rotary offset web press, or to the blanket of a dedicated coating 
unit. 

According to conventional bronzing techniques, a 
metallic (bronze) powder is applied off-line to previously printed 
substrate which produces a grainy, textured finish or appearance. 
The on-line application of bronze material by conventional flexo- 
graphic or lithographic printing will only produce a smooth, 
continuous appearance. However, a grainy, textured finish is 
preferred for highest quality printing which, prior to the present 
invention, could only be produced by off-line methods. 

Referring now to FIGURE 14 and FIGURE 15, metallic ink 
or coating material is applied on-line to the substrate S by 
simultaneous operation of the upper and lower applicator rollers 
67R, 66 to produce an uneven surface finish having a bronze-like 
textured or grainy appearance. According to the simulated 
bronzing method of the present invention, the flexographic bronze 
ink is applied simultaneously to the plate and to the blanket by 
the dual cradle inking/coating apparatus 10 as shown in FIGURE 14. 
A resilient applicator roller 67R is mounted in the upper cradle 
102, and an anilox applicator roller 66 Is mounted on the lower 
cradle 100. The rollers are supplied from separate doctor blade 
reservoirs 70. The doctor blade reservoir 70 in the upper cradle 
position supplies bronze ink or coating material having relatively 
coarse, metallic particles 140 dispersed in aqueous or flexo- 
graphic ink. The coarse particle ink or coating material is 
applied to the plate P by the resilient applicator roller 67R in 
the upper cradle position 102. At the same time, flexographic 
and/ or bronze ink or coating material having relatively fine, 
metallic particles 142 is transferred to tiie blanket a by the 
anilox roller 66 which is mounted on the lower cradle 100. - 

The metering surfaces of the upper and lower applicator 
rollers have different cell sizes and volumetric capacities which 
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accommodate the coarse and fine metallic particles. For example, 
the anilox roller 111 mounted in the upper cradle position 102 
which transfers the coarse metallic particles 140 preferably has 
a screen line count in the range of 100-300 lines per inch (39-118 
lines per cm), and the metering surface of the anilox roller 66 
mounted on the lower cradle 100 which transfers the relatively 
fine metallic particles 142 preferably has a screen line coun^ in 
the range of 200-600 lines per inch (79-236 lines per cm). 

After transfer from the plate to the blanket, the fine 
metallic particles 142 form a layer over the coarse metallic 
particles 140. As both bronze layers are offset onto the. 
substrate S, the layer of fine metallic particles 142 is printed 
onto the substrate S with the top layer of coarse metallic 
particles 140 providing a textured, grainy appearance. The fine 
metallic particles 142 cover the substrate which would otherwise 
be visible in tne gaps between the coarse metallic particles 140. 
The combination of the coarse particle layer over the fine 
particle layer thus provides a textured, bronzed-li)ce finish and 
appearance. 

Particulate materials other than metal can be used for 
producing a textured finish. For example, coarse and fine 
particles of metallized plastic (glitter), mica particles 
ipearlescent) and the liJce, can be substituted for the metallic 
particles fcr producing unlimited surface variations, appearances 
and effects. All of the particulate material, including the 
metallic particles, are preferably in solid, flat platelet form, 
and have a size dimension suitable for application by an anilox 
applicator roller. Other particulate or granular caterial, for 
example stone grit having irregular form and size, can be used to 
good advantage. 

Solid metal particles in platelet form, which are good 
reflectors of light, are preferred for producing the bronzed-liJce 
appearance and effect. However, various textured finishes, which 
could have light-reflective properties, can be produced by using 
granular materials such as stone grit. Most commonly used metals 
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include copper, zinc and aluainiua. Other ductile metals can be 
used, if desired. Moreover, the coarse and fine particles need 
not be made of the same particulate material. Various effects and 
textured appearances can be produced by utilizing diverse 
particulate materials for the coarse particles and the fine 
particles, respectively. Further, either fine or coarse particle 
ink or coating material can be printed from the upper cradle 
position, and either fine or coarse particle ink or coating 
material can be printed from the lower cradle position, depending 
on the special or surface finish that is desired. 

It will be appreciated that the last printing unit 28 
can be configured for additional inking/coating capabilities which 
include lithographic, waterless, aqueous and flexographic 
processes, various substrate surface effects (for example double 
bump or triple bump inking/coating or bronzing) can be performed 
on the last printing unit. For triple bump inking/coating, the 
last printing unit 28 is equipped with an auxiliary in-line inking 
or coating apparatus 97 as shown in FIGURE 3 and FIGURE 4. The 
in-line inking or coating apparatus 97 allows the application of 
yet another film of ink or a protective or decorative layer of 
coating material over any freshly printed or coated surface 
effects or special treatments, thereby producing a triple bump. 
The triple bump is achieved by applying a third film of ink or 
layer of coating material over the freshly printed or coated 
double bump simultaneously while the substrate is on the impres- 
sion cylinder of the last printing unit. 

When the in-line inking/ coating apparatus 97 is 
installed, it is necessary to remove the SUPER BLUE* flexible 
covering from the delivery cylinder 42, and it is also necessary 
to modify or convert the delivery cylinder 42 for inking/coating 
service by mounting a plate or blanket B on the delivery cylinder 
42, as shown in FIGURE 3 and FIGURE 4. Packing material is placed 
under the plate or blanket B, thereby packing the plate or blanket 
B at the correct packed-to-print radial clearance so that ink or 
coating material will be printed or coated onto the freshly 
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printed substrate S as it transfers through the nip betveen the 
plate or blanket B on the converted delivery cylinder 42 and the 
last impression cylinder 36. According to this arrangement, a 
freshly printed or coated substrate is overprinted or ovorcoated 
with a third film or layer of ink or coating material simulta- 
neously while a second film or layer of ink or coating material is 
being over-printed or over-coated on the last impression cylinder 
36. 

The auxiliary inking/coating apparatus 97 and the 
converted or modified delivery cylinder 4 2 are mounted on the 
delivery drive shaft 43. The inking/coating apparatus 97 includes 
an applicator roller, preferably an anilox applicator roller 97A, 
for supplying ink or coating material to a plate or blanket B on 
the modified or converted delivery cylinder 42. The in-line 
inking/coating apparatus 97 and the modified or converted delivery 
cylinder 42 are preferably constructed as described in U.S. Patent 
5,176,077 to Howard W. DeMoore (co-inventor and assignee), which 
is hereby incorporated by reference. The in-line inking/coating 
apparatus 67 is manufactured and sold by Printing Research, Inc. 
of Dallas, Texas, U.S.A., under its trademark SUPER BLUE EZ 
COATER~. 

After the delivery cylinder 42 has been modified or 
converted for inking/ coating service, and because of the reduced 
nip clearance impo.sed by the plate or blanket B, the modified 
delivery cylinder 42 can no longer perform its original function 
of guiding and transferring the freshly printed or coated 
substrate. Instead, the modified or converted delivery cylinder 
42 functions as a part of the inking/ coating apparatus 97 by 
printing or coating a third down film of ink or layer of coating 
material onto the freshly printed or coated substrate as it is 
simultaneously printed or coated on the last impression cylinder 
36. Moreover, the mutual tack between the second down ink film or 
coating layer and the third down ink film or coating layer causes 
the overprinted or overcoated substrate to cling to the plate or 
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blanket, thus opposing or resisting separation of the substrate 
from the plate or blanket. 

To remedy this problem, a vacuum-assisted transfer 
apparatus 99 is mounted adjacent the modified or converted 
delivery cylinder 42 as shown in FIGURE 3 and FIGURE 4. Another 
purpose of the vacuum-assisted transfer apparatus 99 is to 
separate the freshly overprinted or overcoated triple bump 
substrate from the plate or blanket B as the substrate transfers 
through the nip. The vacuum-assisted transfer apparatus 99 
produces a pressure differential across the freshly overprinted or 
overcoated substrate as it transfers through the nip, thus 
producing a separation force onto the substrate and providing a 
clean separation from the plate or blanket B. 

The vacuum-assisted transfer apparatus 99 is preferably 
constructed as described in U.S. Patent Nos. 5,113,255; 5,127,329; 
5,205,217; 5,228,391; 5,243,909; and 5,419,254, all to Howard W. 
DeMoore, co- inventor, which are incorporated herein by reference. 
The vacuum-assisted transfer apparatus 99 is manufactured and sold 
by Printing Research, Inc. of Dallas, Texas, U.S.A. under its 
trademark BACVi^C". 

Although the present invention and its advantages have 
been described in detail, it should be understood that various 
changes, substitutions and alterations can be made herein without- 
departing troa the spirit and scope of the present invention as 
defined by the appended claims. 
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What is glaimed is: 



1. A rotary offset printing press of the type 
including first and second printing units, the first printing unit 
comprising : 

a plate cylinder having a flexographic printing 
plate mounted thereon; 

a blanket cylinder having a blanket disposed in ink 
or coating transfer engagement with the flexographic printing 
plate for receiving aqueous or flexographic printing ink or 
coating material fron the flexographic printing plate; 

an impression cylinder disposed adjacent the 
blanket cylinder thereby forraing a nip between the blanket and the 
impression cylinder whereby the aqueous or flexographic printing 
ink or coating material can be transferred from the blanket to a 
substrate as the substrate is transferred through the nip; 

inking/coating apparatus movably coupled to the 
printing unit for movement to an on-impression operative position 
and to an of f -impression retracted position; 

the inking/coating apparatus including ccntainer 
means for containing a volume of aqueous or flexographic ink or 
coating material, and at least one applicator roller coupled to 
the container means for applying aqueous or flexographic ink or 
coating material to the flexographic printing plate or to the 
blanket when the inking/coating apparatus is in the on-impression 
operative position; 

the container means having a partition dam dividing 
the container means thereby defining a first container region and 
a second container region; 

the at least one applicator roller having first and 
second transfer surfaces and means separating the first and second 
transfer surfaces; and, 

the first and second transfer surfaces of the at 
least one applicator roller being disposed within the first and 
second container regions for rolling contact with aqueous or 
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34 f lexographic printing ink or coating oaterial contained within the 

35 first and second container regions, respectively. 
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I, wherein: 




2. A rotary offset printing press as defined in clain 
1, wherein: 

said separating aeans is an annular seal element 
disposed r-n the applicator roller; and, 

the partition element is disposed in sealing 
engagement against the annular seal element of the applicator 
roller. 

3. A rotary offset printing press as defined in claim 
1, wherein; 

said container means is an open fountain pan; 

said separating means is an annular groove 
intersecting the applicator roller thereby separating the first 
and second transfer surfaces; and, 

the partition element is a separator plate mounted 
on the fountain pan between the first and second reservoir regions 
and disposed in the annular groove. 

4. A rotary offset printing press as defined in claim 
1, including sheet feeding means coupled to the first printing 
unit for consecutively feeding substrates in sheet form into the 
first printing unit. 

5. A rotary offset printing press as defined in claim 
1, including web feeding means coupled to the first printing unit 
for continuously feeding a substrate in continuous web form into 
the first printing unit. 



A rotary offset printing press as defined in claim 



1 



3 said container means is a fountain pan having first 

4 and second pan sections for containing first and second aqueous or 

5 flexographic inJcs or coating materials, respectively; 

^■^ 6 said applicator roller having first and second 

7 transfer surfaces and an annular groove separating said first and 

yi 

8 second transfer surfaces; and, 

^9 a pan roller having first and second transfer 

%V 10 surfaces mounted for rotation in the first and second pan 

;^ 

vj 11 sections, respectively, for separately transferring aqueous or 

jjjj 12 flexographic in3c or coating material from the first and second pan 

13 sections to the first and second transfer surfaces of the 

14 applicator roller. 

v; U 1 7. A rotary offset printing press as set forth in 

;V 2 claim 1, wherein: 

'U N= 3 said container means is a sealed doctor blade head 

Vi 4 having first and second reservoir chambers, said partition dam 

ry ^ 5 being mounted on the doctor blade head and separating the first 

■^t ~ 6 and second reservoir chambers; 

P 7 the at least one applicator roiler comprising an 

'\\ Zl 8 anilox transfer roller having first and second fluid metering 

H 9 transfer surfaces disposed for rolling contact with the aqueous or 

N- ^ 10 tlexographic ink or coating material in the first and second 

y: 11 reservoir chamJsers, respectively; 

12 the separating means being a seal band formed on 

-V 

13 the applicator roller between the first and second transfer 

'W 

\< 14 surfaces ; and , 

*: 15 the partition dam being disposed in sealing 

Z^i 16 engagement with the seal band in the coupled position. 

I 

1 , 8. A rotary offset printing press as defined in claim 



2 1, wherein the inking/coating apparatus comprises: 



-j! 3 first cradle means for supporting a first applica- 

4- tor roller for engagement with a plate or blanket when the 
5 inking /coating apparatus is in the operativte position; 
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6 second cradle means for supporting a second 

^ 7 applicator roller for engagement with a plate or blanket when the 

8 inXing/coating apparatus is in the operative position; 

9 a first applicator roller mounted for rotation on 

10 the first cradle means, the first applicator roller having first 

11 and second transfer surfaces and a seal band separating the first 

12 and second transfer surfaces; 
^ 13 a second applicator roller mounted for rotation on 

'/j 14 the second cradle means, the second applicator roller having first 

15 and second transfer surfaces and means separating the first and 

16 second transfer surfaces; 

17 first reservoir means for containing a volume of 
jiy 18 ink or coating material, the first reservoir means having first 

/■\ S 19 and second resarvoir chambers and a partition element separating 

yj 20 the first and second reservoir chambers of th4e first reservior 

i£i ^ 21 means ; 

^ in 

22 second reservoir means for containing a volume of 

y^i — 

/^i ^ 23 ink or coating material, the second reservoir means having first 

1^ ^ 24 and second reservoir chambers and a partition element separating 

V%' O 25 the first and second reservoir chambers of the second reservoir 

26 means; 

^ H= 27 the first and second reservoir means being coupled 

ifv" 28 to the first and second applicator rollers, respectively, the 

•Ij^ 29 first and second transfer surfaces of the first applicator roller 

^.Tz 30 being disposed for rolling contact with ink or coating material in 

31 the first and second reservoir chambers, respectively, of the 

32 first reservoir means and the first partition seal element being 



i 



33 disposed in sealing engagement against the separating means of the 

34 first applicator roller in the coupled position; and, 

35 the first and second transfer surfaces, of the 
^ 36 . second applicator roller being disposed for rolling contact with 

37 ink or coating saterial in the first and second reservoir 

>;0 38 chambers, respectively, of the second reservoir means and the 

39 partition element of the second reservoir means being disposed in 
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sealing engagement with the separatir/v means of t.-.e second 
.applicator roller in the coupled positio::. 

9. A rotary offset printing press as j-^fined in claim 
1, wherein: 

the at least one applicator roller is an anilox 
roller having first and second fluid metering transfer surfaces; 
and, 

the volumetric capacity of the first transfer 
surface being different from the volumetric capacity of the second 
transfer surface. 

10. A rotary offset printing press as defined in claim 
1, wherein the inking/ coating apparatus comprises: 

cradle means; 

the at least one applicator roller being mounted 
for rotation on the cradle means, the applicator roller having 
first and second transfer surfaces and means separating the first 
and second metering transfer surfaces; 

reservoir means for containing a volume of ink or 
coating material, the reservoir means having first and second 
reservoir chambers and a partition element separating the first 
and second reservoir chambers; 

the at least one applicator roller being coupled to 
the reservoir means with the first and second fluid metering 
transfer surfaces being disposed for rolling contact with the ink 
or coating material in the first and second reservoir chambers, 
respectively, and the partition element being disposed in sealing 
engagement with separating means of the applicator roller in the 
coupled position; and, 

the volumetric capacity of the first transfer 
surface being different from the volumetric capacity of the second 
transfar surface. 
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1 11. A rotary offset printing press as R*»t fsrt^ in 

2 claim 1, wherein the inking/coating apparatus comprises: 

3 a fountain pan for containing a volume of liquid 

4 ink or coating material; 

5 an applicator roller having a metering surface; 

6 and, 

7 a pan roller mounted for rotation in the fountain 

8 pan and coupled to the applicator roller for transferring ink or 

9 coating material from the fountain pan to the applicator roller. 



a 



1 12. A rotary offset printing press as defined in claim 

2 1, further including: 

3 a transfer drum coupled in substrate transfer 

4 relation with the impression cylinder of the first printing unit 

5 and in substrate transfer relation with the second printing unit; 

6 a first dryer mounted adjacent the impression 

7 cylinder of the first printing unit for discharging heated air 

8 onto a freshly printed or coated substrate while the substrate is 

9 in contact with the impression cylinder of the first printing 

10 unit; 

11 a second dryer mounted adjacent the transfer drum 

12 for discharging heated air onto a freshly printed or coated 

13 substrate after it has been transferred from the impression 

14 cylinder of the first printing unit and while it is in contact 

15 with the transfer cylinder; -and, 

16 a third dryer disposed adjacent the second printing 

17 unit for discharging heated air onto a freshly printed or coated 

18 substrate after it has been transferred from the transfer drum and 

19 before it is printed or otherwise processed on the second printing 

20 unit. 



1 13. A rotary offset printing press as defined in claim 

2 1, wherein the means for applying ink or coating material 

3 comprises: 

4 first cradle means; 
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5 a first reservoir or fountain means mounted on the 

6 first cradle means for containing ink or coating material; 



I 



7 a first applicator roller mounted for rotation on 

8 the first cradle means and disposed for rolling contact with ink 

9 or coating material in the first rcser-'oir or fountain means, the 

10 first applicator roller being engagable with a printing plate on 

11 the plate cylinder; 

12 second cradle means; 

'y' 13 a second reservoir or fountain means mounted on the 

|| 14 second cradle means for receiving inX or coating material; and, 

15 a second applicator roller mounted for rotation on 

16 the second cradle means and disposed for rolling contact with ink 

17 or coating material in the second reservoir or fountain means, the 

IS ^ 

7\ 18 second applicator roller being engagable with a plate or blanket 

i = ^ 

>i ^ 19 mounted on the blanket cylinder in the operative position. 

^ 1 14. A rotary offset printing press as defined in claim 

&\ 2 1, wherein the inking/coating apparatus is pivotally mounted on 

3 the printing unit in a position in which the nip contact point 

'.J m 4 between said at least one applicator roller and a blanket or plate 

r7 5 IS offset with respect to a radius line projecting through the 

□ 6 center of the plate cylinder or blanket cylinder to the axis of 

^ 7 rotation of the printing/coating unit. 

•S 

*i i ' 15- A rotary offset printing press as defined in 

\^ 2 claim 1, wherein: 

3 said at least one applicator roller having first 



i 



1 



4 and second transfer surfaces and a seal band surface disposed 

5 between and separating the first and second transfer surfaces; 
j5 6 the reservoir means having a chamber ' and a 

. 7 partition member disposed within the chamber, the partition member 

3 dividing the chamber thereby defining a first reservoir chamber 

>*j 9 region and a second reservoir chamber region; and, 

^ iO the partition member surface being disposed in 

^ il sealing engagement against the seal band of the applicator roller. 
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16. A rotary offset printing press as defined in claia 
1, wherein the inking/ coating apparatus comprises: 

first cradle means for supporting a first applica- 
tor roller for engagement with a plate or blanket vhen the 
inking/coating apparatus is in the operative position; 

second cradle means for supporting a second 
applicator roller for engagement with a plate or blanket when the 
inking/coating apparatus is in the operative position; 

a first applicator roller mounted for rotation on 
the first cradle means, the first applicator roller having first 
and second fluid metering transfer surfaces and a separation band 
separating the first and second fluid metering transfer surfaces; 

a second applicator roller mounted for rotation on 
the second cradle means, the second applicator roller having first 
and second fluid metering transfer surfaces and a separation band 
separating the first and second metering transfer surfaces; 

first reservoir means for containing a volume of 
ink or coating material, the first reservoir means having first 
and second reservoir chambers and a first partition element 
separating the first and second reservoir chambers; 

second reservoir means for containing a volume of 
ink or coating material, the second reservoir means having first 
and second reservoir chambers and a second partition seal element 
separating the first and second reservoir chambers of the second 
reservoir means; 

the first and second fluid metering transfer 
surfaces of the first applicator roller being disposed for rolling 
contact with ink or coating material in the first and second 
reservoir chambers, respectively, of the first reservoir means and 
the first partition element being disposed in sealing engagement 
against the separation band of the first applicator roller in the 
coupled position; and, 

the first and second fluid metering transfer 
surfaces of the second applicator roller being disposed for 
rolling contact with ink or coating material in the first and 
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reservoir 

means and the second partition element ot the second reservoir 
means being disposed in sealing engagement with the separation 
band of the second applicator roller in the coupled position. 

17. A printing press as defined in claim 1, wherein the 
inJcing/ coating apparatus comprises: 

first cradle means for supporting a first applica- 
tor roller for engagement with a plate or blanket when the 
inking/coating apparatus is in the operative position; 

second cradle means for supporting a second 
applicator roller for engagement with a plate or blanket when the 
inking/coating apparatus is in the operative position; 

first reservoir means mounted on the first cradle 
means, said first reservoir means having a reservoir chamber for 
containing a volume of ink or coating material; 

second reservoir means mounted on the second cradle 
means, said second reservoir means having a reservoir chamber for 
containing a volume of ink or coating material; 

a first applicator roller mounted for rotation on 
the first cradle means, the first applicator roller having a fluid 
metering transfer surface; 

a second applicator roller mounted for rotation on 
the second cradle means, the second applicator roller having a 
fluid metering transfer surface; 

the first and second applicator rollers being 
coupled to the first and second reservoir means, respectively, the 
fluid metering transfer surfaces of the first and second applica- 
tor rollers being disposed for rolling contact with ink or coating 
material in the reservoir chambers of the first and second 
reservoir means, respectively; and, 

the volumetric capacity of the fluid met^sring 
surface of the first applicator roller being different from the 
volumetric capacity of the fluid metering surface of the second 
applicator roller. 
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18. A printing press as defined in claim 1, wherein the 
means for applying inJc or coating material comprises: 

cradle means; 

an applicator roller mounted for rotation on the 
cradle means, the applicator roller having first and second 
surfaces and a soal band separating the first and second transfer 
surfaces ; 

reservoir means for containing a volume of inJc or 
coating material, the reservoir means having first and second 
reservoir chambers and a partition element separating the first 
and second reservoir chambers ; 

the applicator roller being coupled to the 
reservoir means with the first and second transfer surfaces being 
disposed for rolling contact with the ink or coating material in 
the first and second reservoir chambers, respectively, and the 
partition element being disposed in sealing engagement against the 
seal band of ths applicator roller in the coupled position; and, 

the volumetric capacity of the first fluid metering 
transfer surface being different from the volumetric capacity of 
the second fluid metering transfer surface. 

19. A rotary offset printing press as defined in claim 
1, further including: 

a supply container for containing a volume of 
liquid ink or coating material; 

circulation means coupled between the supply 
reservoir and the inking/ coating apparatus for inducing the flow 
of liquid ink or coating material from said supply container to 
the inking/coating apparatus and for returning liquid ink or 
coating material from the inking/ coating apparatus to the supply 
container; and, 

heat exchanger means coupled to the circulation 
means for maintaining the temperature of the liquid ink or coating 
material within a predetermined temperature range. 



20. A printing press as defined in claim 1, wherein the 
inXing/coating apparatus is pivotally mounted on the first 
printing unit in a position in which the nip contact point between 
the applicator roller and a blanket or plate is offset with 
respect to a radius line projecting through the center of the 
plate cylinder or blanket cylinder to the axis of rotation of the 
printing/costing unit. 

21. A printing press as defined in claim 1, including: 
a dryer mounted on the first printing unit for 

discharging heated air onto a freshly printed or coated substrate 
before the freshly printed or coated substrate is subsequently 
printed, coated or otherwise processed on the second printing 
unit. 

22. A printing press as defined in claim 21, wherein: 
the dryer is mounted adjacent the impression 

cylinder of the first printing unit for discharging heated air 
onto a freshly printed or coated substrate while the substrate is 
in contact with said impression cylinder. 

23. A printing press as defined in claim 1, further 

including: 

a substrate transfer apparatus disposed in an 
interunit position on the press and coupled in substrate transfer 
relation with the impression cylinder of the first printing unit; 

an interunit dryer disposed adjacent the substrate 
transfer apparatus for discharging heated air onto a freshly 
printed or coated substrate after it has been transferred from the 
first printing unit and while it is in contact with the substrate 
transfer apparatus. 



24. A printing press as defined in claim 1, comprising: 



"RETRACTABLE PRINTING/ COATING UNIT OPERABLE ON THE PUVTE 
AND BLANKET CYLINDERS SIKULTANEOUSLY FROM THE DAMP EN ER 
SIDE OF THE FIRST PRINTING UNIT OR ANY CONSECUTIVE 
PRINTING UNIT OF ANY ROTARY OFFSET PRINTING PRESS" 

Abstract of the Disclosure 

A retractable in-line inking/coating apparatus can apply 
either spot or overall inking/coating material to a plate and/or 
a blanket on the f irsc printing unit or on any consecutive 
printing unit of any rotary offset printing press. The ink- 
ing/coating apparatus is pivotally aounted within the conventional 
dampener space of any lithographic printing unit. The aqueous 
component of the flaxographic printing ink or aqueous coating 
material is evaporated and dried by high velocity, hot air dryers 
and high performance heat and moist-.ure extractors so that the 
aqueous or flexographic ink or coating material on a freshly 
printed or coated sheet is dry and can bo dry-trapped on the next 
printing unit. The inking/coating apparatus includes dual cradles 
that support first and second applicator rollers so that. the ink- 
ing/coating apparatus can apply a double bump of aque- 
ous/ flexographic or UV*curable printing ink or coating material to 
a plate on the plate cylinder, while simultaneously applying 
aqueous, flexbgrapnic or UV-curable printing ink or coating 
material to a plate or a blanket on the blanket cylinder, and 
thereafter onto a sheet as the sheet is transferred through the 
nip between the blanket cylinder and the impression cylinder. A 
triple bump is printed or coated on the last printing unit with 
the aid of an impression cylinder inking/coating unit. 
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I, HOWARD W. DEMOORE . hereby declare that I qualify 
as an independent inventor as defined in 37 C.F.R. 51.9(c) for 
the purposes of paying reduced fees under Section 41(3) and (b) 
of Title 35, United States Code, to the U.S. Patent and Trademark 
Office with regard to the invention entitled 

"RETRACTABLE PRINTING/ COATING UNIT OPERABLE ON THE 
PLATE MID BLANKET CYLINDERS SIMULTAiJEOUSLY FROM THE 
DA*MPENER SIDE OF THE FIRST PRINTING UNIT OR ANY CONSECU- 
TIVE PRINTING UNIT OF ANY ROTARY OFFSET PRINTING PRESS", 



in the application filed herewith, 
in U.S. application Serial No. 



patent No. 



issued 



filed 



I have not assigned, granted, conveyed or licensed, and 
am under no obligation under contract or law to assign, grant, 
convey or licence, any rights in the invention to any person who 
could not be classified as an independent inventnr under 37 
C.F.R. 51.9(c) if that person had made the invention, or to any 
concern which would not qualify as a small businers concern under 
3? C.F.R. S1.9(d) or a non-profit organization under 37 C.F.R. 
SI. 9(e). 

Each person, concern or organization to which I have 
assigned, granted, -.'onveyed, or licens*?d or am under any obliga- 
tion under contract or law to assign, grant, convey, or liccrse 
any rights in the invention is identified below: 

no such person, concern or organization exists. 
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any such person, concern or organization is iden- 
tified below, if applicable: 



Full Name Printing Research. Inc. 

Address 10954 Shady Trail 



Dallas. Texas 75220 



individual 



snail business concern 



nonprofit organization 

I acknowledge the duty to file, in this application or 
patent, notification of any change in status resulting in loss 
of entitlement to small entity status prior to paying, or at the 
cirae of paying, the earliest of the issue fee or any maintenance 
fee due after the date on which status as a small entity is no 
longer appropriate pursuant to 37 C.F.R. SI. 28(b). 

I hereby declare that all statements made herein of my 
own knowledge are true and that all statements made on informa- 
tion and belief are believed to be true; and further that these 
statements were made with the knowledge that willful false 
statements and the like so made are punishable by fine or 
imprisonment, or both, under Section lOOl of Title 18 of the 
United States Cede, and that such willful false statements may 
jeopardize the validity of the application, an/ patenn issuing 
thereon, or any patent to which this verified statement is direc- 
ted. 
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I. RONALD M. RENOLEMAN . hereby declare that I qualify 
as an independent inventor as defined in 37 C.F.R. 51.9(c) for 
the purposes of paying reduced fees under Section 41(a) and (b) 
of Title 35, United States Code, to the U.S. Patent and Trademar)c 
Office with regard to the invention entitled 

"RETRACTAPLE PRINTING/COATING UtUT OPERABLE ON THE 
PLATE A1,D BLANKET CYLINDERS SIMULTANEOUSLY FROM THE 
DAMPENER SIDE OF THE FIRST PRINTING UNIT OR ANY CONSECU- 
TIVE PRINTING UNIT OF ANY ROTARY OFFSET PRINTING PRESS", 



X '>n the applicati:,"* filed herewith. 

in U.S. application Serial No. 



patent No. 



issued 



filed 



I have not assigned, granted, conveyed or licensed, and 
am under no obligation under contract or law to assign, grant, 
convey cr l\cense, any rights in the invention to any person who 
could rot be classified as an independent inventor under 37 
C.F.R. SI -3(c) if that person had made the invention, or to any 
concern which would not qualify as a small business concern under 
37 C.F.R. SI. 9(d) or a non-profit organization under 37 C.7.R. 
SI. 9(e). 

E^^ch person, concern or organization to which I have 
assigned, granted, conveyed, or licensed or am under nny obliga- 
tion under contract or law to assign, grant, convey, or license 
any rights in the invention is identified below: 

no such pers .n, concern cr organization exists. 
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Full Name 
Address 



3J any such person, concern or organization is iden- 
tified below, if applicable: 

Howard w. DeKoore , 

10954 Shad y Trail 



Dallas. TR < as 75220 



individual 



snail business concern 



nonprofit organization 

I acknowledge the duty to file, in this application or 
patent, notification of any change in status resulting in loss 
of entitlement to small entity status prior to paying, or at the 
time of paying, the earliest of the issue fee or any maintenance 
fee due after the date on which status as a small entity is no 
longer appropriate pursuant to 37 C.F.R. $1. 28(b). 

I hereby declare that all statements made herein of my 
own knowledge are true and that all statements made on informa- 
tion and belief are believed to be true; and further that these 
statements were made with the knowledge that willful false 
statements and the like so made are punishable by fine or 
imprisonment, or both, under Section 1001 of Title 18 of the 
United States Code, and that such willful false statements may 
jeopardize the validity of the applicacion, any patent issuing 
t^ereon, or any patent to which this verified statement is direc- 
ted. 



Printed Name of Inventor: Ronald Rendltetman 



Date: 





••■.^■.•<-i-'.-<-v 



» .'■>!.'-V 



•:.i.'wN.>.i.-;%5 



-2- 




f 



i 



'J 



•V.' 



Full Name 
Address 



^ any such person, concern or organization is iden 

tified below, if applicable: 

Howard W. DeMoore 

10954 Shady Trail 



individual 



small business concern 



pi 



nonprofit organization 

I acknowledge the duty to file« in this application or 
patent, nccification of any change in status resulting in loss 
of entitlement to small entity status prior to paying, or at tne 
time of paying, the earliest of the issue fee or any maintenance 
fee due after the date on which status as a small entity is no 
longer appropriate pursuant to 37 C.F.R. Sl-2S(b}. 

I hereby declare that all statements made herein of my 
own knowledge are true and that all statements made on informa- 
tion and belief are believed to be true; and further that these 
statements were made with the knowledge that willful false 
statements and the like so made are punishable by fine or 
imprisonment, or both, under Section 1001 of Title 18 of the 
United States Code, and that such willful false statements may 
jeopardize the validity of the application, any patent issuing 
thereon, or any patent to which this verified statement is direc- 
ted. 



Printed Name of Inventor: John W. Bird 



Date: 



Signature of Inventor 






statements were nade with the knowledge that willful false 
statements and the like so aade are punishable by fine or 
imprisonicent, or both, under Section lOGl of Title 18 of the 
United States Code, and that such willful false statements may 
jeopardize the validity of the application, any patent issuing 
thereon, or any patent to which this verified statement is 
directed. 
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We, HOWARD W, DEMOORE, RONALD M. RENDLEiAH and JOHN W. 
BIRD, joint inventors herein, hereby declare that. 

Our residence, post office address and citizenship are 
as stated below next to our names. 



We believe that ve are the original, first and joint 
inventors of the subject natter which is claimed and for which 
a patent is sought on the invention entitled 



"RETRACTABLE PRINTING/COATING UNIT OPERABLE ON THE. 
PLATE AND BLANKET CYLINDERS SIMULTATIEOUSLY FROM THE 
DAMPENER SIDE OF THE FIRST PRINTING UNIT OR ANY CONSECU- 
TIVE PRINTING UNIT OF ANY ROTARY OFFSET PRINTING PRESS", 

the specification of which is attached hereto. 

We hereby state that we have reviewed and understand 
the contents of the above identified specification, including the 
claims, as amended by any amendment referred to in this declara- 
tion. 



We each individually acknowledge the duty to disclose 
to the U.S. Patent Office all information known to me that is 
material to the patentability of any claim in accordance with 
Title 37, Code of Federal Regulations, §1.56, and which is 
material to the examination of this application, namely, 
information where there is a substantial likelihood that a 
reasonable examiner would consider it important in deciding 
whether to ax lew the application to issue as a patent. 

We hereby claim foreign priority benefits under Titls 
35, United States Code $1X9 of any foreign application(s) for 
patent or inventor's certificate listed below and have also 
identified below any foreign application for patent or inventor's 
certificate having a filing date before that of the application 
on which priority is claimed: 
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Filing Date 

fdav. month, vear) 
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We hereby clain the benefit under Title 35, United 
States Code S120 of any United States application (s) listed below 
and, insofar as the subject matter of each of the clains of this 
application is not disclosed in the prior United States applica- 
tion in the manner provided by the first paragraph of Title 35, 
United States Code S112, we acknowledge the duty to disclose 
material information as defined in Title 37, Code of Federal Reg- 
ulations SI -56 (a) which occurred between the filing date of the 
prior application- and the national or POT international filing 
date jf this application: 
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business in the U.S. Patent and Trademark Office connected 
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"Akin, Gump, Strauss, Hauer & Feld, L.L.P. 
1700 Pacific Avenue, Suite 4100 
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Phone: 214/969-2747 
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statements and the like so made are punishable by fine or 
imprisonment, or both, under Section 1001 cf Title 13 of the 
United States Code and that such willful false statements may 
jeopardize the validity of this application or any patent issued 
thereon. 
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^ rigid or Inygntign 

^ 1 This invention relates generally to sheet-fed or veb- 

yi*2 fed, rotary offset lithographic printing presses, and aore 

^ 3 particularly, to a new and iaproved inking/ coating apparatus for 

yl 4 the in-line application of aqueous or f lexographic printing inJcs, 

1=. S primer or protective/ decorative coatings applied simultaneously to 

016 the plate and blanket of the first or any consecutive printing 
unit of any lithographic printing press. 

^8 Background of the Tnventton 

9 Conventional sheet*fed, rotary offset printing presses 

10 typically include one or aore printing units through which 

11 individual sheets are fed and printed. After the last printing 

12 unit, freshly printed sheets are transferred by a delivery 

13 conveyor to the delivery end of the press where the freshly 

14 printed and/or coated sheets are collected and stacked uniformly. 

15 In a typical sheet-fed, rotary offset printing press such as the' 

16 Heidelberg Speedmacter line of presses, the delivery conveyor 

17 includes a pair of endless chains carrying gripper bars with 
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1 gripper fingers vnich grip and pull freshly printed sheecs xron 

2 the last iapression cylinder and convey the sheets to the sheet 

3 delivery stacker. 

4 . Since the inks used with sheet fed rotary offset 

5 printing presses are typically wet and tacky, special precautions 

6 must be taken to prevent narking and smearing of the freshly 

7 printed or coated sheets as the sheets are transferred from one 

8 printing unit to another.; The printed ink on the surface of the 

9 sheet dries relatively slowly and Is easily smeared during subse- 

10 quent transfer between printing units. Marking, smearing and 

11 smudging can be prevented by a vacuxim assisted sheet transfer 
- 12 apparatus as described in the following U.S. Patents: 5,113,255; 

13 5,127,329.; 5,205,217; 5,228,391; 5,243,909; and 5,419,254, all to 

14 Howard W. DeMoore, co-inventor, and manufactured and sold by 

15 Printing Research, Inc. of Dallas, Texas, U.S.A. under its 

16 trademark BACVAC«. 

?17 In some printing jobs, offsetting is prevented by 

y 18 applying a protective and/or decorative coating material over all 

fil9 or a portion of the freshly printed sheets. Some coatings are 

N|20 formed of a UV-curable or water-dispersed resin applied as a 

^21 liquid solution over the freshly printed sheets to protect the ink 

s 22 from offsetting or set-off and inprove the appearance of the 

J 23 freshly printed sheets. Such coatings are particularly desirable 

M=24 when decorative or protective finishes are applied in the printing 

j^25 of posters, record jackets, brochures, magazines, folding cartons 

h26 and the like. 

27 pegt?riptiftn th? Prlffr Art 

28 Various arrangements have been made for applying the 
• 29 coating as an in-line printing operation by using the last 

30 printing unit of the press as the coating application unit. For 

31 example, U.S. Patents 4,270,483; 4,685,414; and 4,779,557 disclose 

32 coating apparatus which can be moved into position to permit the 

33 blanket cylinder of the last printing tinit of a printing press to 

34 be used to apply a coating material over the freshly printed 
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1 sheets. In U.S. fatent 4,841,903 (Bird) there are dicclcccd 

2 coating apparatxis which can be selectively moved between the plate 

3 cylinder or the blanket cylinder of the last printing unit of the 

4 press so. the last printing unit can only be used for coating 

5 purposes. However, when coating apparatus of these types are 

6 being used, the last printing unit cannot be used to print ink to 

7 the .sheets, but rather can only be used for the coating operation. 

8 Thus, while coating with this type of in-line coating apparatus, 

9 the printing press loses the capability of printing on the last 
10 printing unit as it is converted to a coating unit. 

H The coatcr of U.S. Patent 5,107,790 (Sliker et al) is 

12 retractable along an inclined rail for extending and retracting a 

13 coater head into engagement with a blanket on the blanket 

14 cylinder. Because of its size, the rail-retractable coater can 

15 ^ only be installed between the last printing unit of the press and 

16 the delivery sheet stacker, and cannot be used for inteninit 

□ 

^7 coating. The coater of U.S. Patent 4,615,293 (Jahn) provides two 

f^B separate, independent coater s located on the dampener side of a 

ir|l9 converted printing unit for applying lacquer to a plate and to a 

"^0 rubber blanket. Consequently, although a plate and blanket are 

0^21 provided, the coating unit of Jahn's press is restricted to a 

L22 dedicated coating operation only. 

[r=23 Proposals have been made for overcoming the loss of a 

r^24 printing unit when in-line coating is used, for example as set 

025 forth in U.S. Patent 5,176,077 to Howard W. DeHoore (co-inventor 

^26 and assignee) , which discloses a coating apparatus having an 

27 applicator roller positioned to apply the coating material to the 

28 freshly printed sheet while the sheet is still on the last 
•29 impression cylinder of the press. This allows the last printing 

30 xinit to print and coat simultaneously, so that no loss of printing 

31 unit capability results. 

32 Some conventional coaters are rail-mounted and occupy a 

33 large amount of press space and reduce access to the press. 

34 Elaborate equipment is needed for retracting such coaters from the 
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1 operative coatirJp bsition to the inoperative pt^^^p^o!:, vhlch 

2 reduces access to the printing unit. 

3 ' Accordingly, there is a need for an in-line ink- 

4 ing/ coating apparatus which does not result in the loss of a 

5 printing unit, does not extend the length of the press, and which 

6 can print and coat aqueous and flexographic inks and coating 

7 materials simultaneously onto the plate and blanket on any litho- 

8 graphic printing unit of any lithographic printing press, 

9 including the first printing unit. 

10 Ob-Sects o f the Invention 

11 Accordingly, a general object of the present invention 

12 is to provide improved in3cing/ coating apparatus which is capable 

13 of selectively applying ink or coating material to a plate on a 

14 plate cylinder or ink or coating material to a plate or blanket on 
15- a blanket cylinder. 

pi6 A specific object of the present invention is to provide 

2 17 improved inking/coating apparatus of the character described which 

^18 is extendable into inking/coating engagement with either a plate 

^:19 on a plate cylinder or to a plate or blanket on a blanket 

i020 cylinder. 

'^'21 A related object of the present invention is to provide 

s 

O22 improved inking/ coating apparatus of the character described which 

^^23 is capable of being mounted on any lithographic printing unit of 

M=24 the press and does not interfere with operator access to the plate 

G 

^25 cylinder, blanket cylinder, or adjacent printing units. 

26 Another object of the present invention is to provide 

27 improved inking/ coating apparatus of the character described, 

28 which can be moved from an operative inking/coating engagement 
. 29 position adjacent to a plate cylinder or a blanket cylinder to a 

30 non-operative, retracted position. 

3X Still another object of the present invention is to 

32 provide improved inking/ coating apparatus of the character 

33 described, which can be used for applying aqueous, flexographic 

34 and ultra-violet curable inlcs and/ or coatings in combination with 
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1 lithographic, fit^^raphic and waterless printing p. ^esses on any 

2 rotary offset printing press. 

3 • A related object of the present invention is to provide 

4 improved, inking/coating apparatus of the character described, 

5 which is capable of applying aqueous or flexographic inX or 

6 coating material on one printing unit, for example the first 

7 printing. unit, and drying the ink or coating material before it is 

8 printed or coated on the next printing unit so that it can be 

9 overprinted or overcoated immediately on the next printing unit 

10 with waterless, aqueous, flexographic or lithographic inks or 

11 coating materials. 

12 Vet another object of the present invention is to 

13 provide improved inJcing/coating apparatus for use on a multiple 

14 color rotary offset printing press that can apply ink or coating 

15 material separately and/or simultaneously to the plate and/or 

16 blanket of a printing unit of the press from a single operative 
S 17 position, and from a single inking/coating apparatus. 

y 18 A related object of the present invention is to provide 

^ 19 improved inking/coating apparatus of the character described, in 

\j 20 Which virtually no printing unit adjustment or alteration is 

5 21 required when the inking/coating apparatus is converted from plate 

3 22 to blanket printing or coating and vice versa. 

0 23 Another object of the present invention is to provide 
U 24 improved inking/coating apparatus that can be operably mounted in 
^ 25 the dampener space of any lithographic printing unit for ink- 

1 26 ing/coating engagement with either a plate on a plate cylinder or 

27 a plate or blanket on a blanket cylinder, and which does not 

28 interfere with operator movement or activities in the interunit 

29 ' space between printing units. 

30 s^iTflTnarv of the Invention 

31 The foregoing objects are achieved by a retractable, in- 

32 line inking/coating apparattis which is mounted on the dampener 

33 side of any printing \init of a rotary offset press for movement 

34 between an operative (on- impress ion) inking /coating position and 
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a retracted, disengaged (of f- impress ion) position. The ink- 
ing/coating apparatus includes an applicator roller which is 
movable into and out of engagement with a plate on a plate 
cylinder, or a blanket on a blanket cylinder. The inking/ coating 
applicator head is pivotally coupled to a printing unit by pivot 
pins which are mounted on the press side frames in the traditional 
dampener space of the printing unit in parallel alignment with the 
plate cylinder and the blsmket cylinder. This dampener space 
mounting arrangement allows the inking/coating unit to be 
installed between any adjacent printing units on the press. 

In the preferred embodiment , the applicator head 
includes vertically spaced pairs of cradle members with one cradle 
pair being adapted for supporting an inking/ coating applicator 
roller in alignment with a plate cylinder, and the other cradle 
pair supporting an inking /coating applicator roller in alignment 
with the blanket cylinder, respectively, when the applicator head 
is in the operative position. Because of the pivotal support 
provided by the pivot pins, the applicator head can be extended 
and retracted within the limited space available in the tradition- 
al dampener space, without restricting operator access to the 
printing unit cylinders and without causing a printing unit to 
lose its printing capability. 

When the inking/ coating apparatus is used in combination 
with a f lexographic printing plate and aqueous or f lexographic ink 
or coating material, the water component of the aqueous or 
f lexographic ink or coating material on the freshly printed or 
coated sheet is evaporated and dried by a high velocity, hot air 
interunit dryer and a high volume heat and moisture extractor 
assembly so that the freshly printed ink or coating material is 
dry before the sheet is printed or coated on the next printing 
xinit. This quick drying process permits a base layer or film of 
ink, for example opaque white or metallic (gold, silver or other 
metallics) ink to be printed on the first printing unit, and then 
overprinted on the next printing unit without back-trapping or dot 
gain. 



1 The construction and operation of the present invention 

2 will be iinderstood from the following detailed description taken 

3 in conjunction with the accompanying drawings which disclose, by 

4 way of example, the principles and advantages of the present 

5 invention. 

6 Brief Description of the Drawings 

7 FIGURE 1 is a perspective view of a sheett fed, rotary 

8 offset printing press having inking/coating apparatus embodying 

9 the present invention; 

10 FIGURE 2 is a simplified perspective view of the single 

11 head, dual cradle inking/ coating apparatus of the present 

12 invention; 

13 FIGURE 3 is a schematic side elevational view of the 

14 printing press of Figure 1 having single head, dual cradle ink- 
p 15 ing/coating apparatus installed in the traditional dampener 
^ 16 position of the first, second and last printing units; 

1^ 17 FIGURE 4 is a simplified side elevational view showing 

18 the single head, dual cradle inking/ coating apparatus in the 

1^ 19 operative inking/ coating position for simultaneously printing on 

'^20 the printing plate and blanket on the fourth printing unit; 

3 

p 21 FIGURE 5 is a simplified side elevational view showing 

p^22 the single head, dual cradle inking/coating apparatus in the 

U 23 operative position for spot or overall inking or coating on the 

^24 blanket of the first printing unit, and showing the dual cradle 

25 inking/ coating apparatus in the operative position for spot or 

26 overall inking or coating on the printing plate of the second 

27 printing unit; 

28 FIGURE € is a simplified side elevational view of the 
* 29 single head, dual cradle inking/ coating apparatxis of FIGURE 4 and 

30 FIGURE 5, partially broken away, showing the single head, dual 

31 cradle in)cing/ coating apparatus in the operative coating position 

32 and having a sealed doctor blade reservoir assembly for spot or 

33 overall coating on the blanket; 
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FIGURE 7 is a schematic view showing a heat exchanger 
and pump assembly connected to the single head, dual cradle 
inking/ coating apparatus for circulating temperature controlled 
ink or coating material to the inking/coating apparatus; 

FIGURE 8 is a side elevational view, partially broken 
away, and similar to FIGURE 6 which illustrates an alternative 
coating head arrangement; 

FIGURE 9 is a simplified elevational view* of a printing 
unit which ill\istrates pivotal coupling of the inking/ coating 
apparatus on the printing unit side frame members; 

FIGURE 10 is a view similar to FIGURE 2 in which a pair 
of split applicator- rollers are mounted in the upper cradle and 
lower cradle, respectively; 

FIGURE 11 is a side elevational view of a split applica- 
tor roller; 

FIGURE 12 is a perspective view of a doctor blade 
reservoir which Is centrally partitioned by a seal element; 

FIGURE 13 is a sectional view showing sealing engagement 
of the split applicator roller against the partition seal element 
of FIGURE 12; 

FIGURE 14 is a view similar to FIGURE 8 which illus- 
trates an alternative inking/coating ecibodiment; 

FIGURE 15 is a simplified side elevational view of a 
substrate which has a bronzed-like finish which is applied by 
simultaneous operation of the dual applicator roller embodiment of 
FIGURE 14; 

FIGURE 16 is a side elevational view, partly in section, 
of a pan roller having separate transfer stirf aces mounted on a 
split fountain pan; 

FIGURE 17 is a simplified side elevational view of the 
dual cradle Inlcing/ coating apparatus, partially broken away, which 
illustrates an alternative inking/ coating head apparatus featuring 
a single doctor blade assembly, anilox applicator roller mounted 
on the lower cradle; and 
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1 FIGURE 18 is a side elevational view, partly in section, 

2 of a single doctor blade anllox applicator roller assembly having 

3 separate transfer sxirfaces, and a split fountain pan having 

4 separate, fountain ccmpartnents , with the separate fountain 

5 coopartments being supplied with different inks or coating 

6 Biaterials from separate off -press soxirces. 

7 Dfttatled Desertptlon of tty e Preferred Embed iwents 

8 As used herein, the tern "processed" refers to printing 

9 and coating nethods which can be applied to either side of a 

10 substrate, including the application of lithographic, waterless, 

11 uv-curable, aqueous and flexographic inks and/ or coatings. The 

12 tern "substrate" refers to sheet and web material. Also, as used 

13 herein, the tern "waterless printing plate" refers to a printing 

14 plate having image areas and non-lnage areas which are oleophilic 
p 15 and oleophobic, respectively. "Waterless printing ink" refers to 
^ 16 an oil-based ink which does not contain a significant aqueous 
y 17 component. "Flexographic plate" refers to a flexible printing 
bl 18 plate having a relief surface which is wettable by flexographic 

19 ink or coating material. "Flexographic printing ink or coating 

20 material" refers to an ink or coating material having a base 
p 21 constituent of either water, solvent or UV-curable liquid. "UV- 
W 22 curable lithographic printing ink and coating material" refers to 

23 oil-based printing inks and coating materials that can be cured 

^ 24 (dried) photomechanically by exposure to ultraviolet radiation, 

U 

25 and that have a semi-paste or gel- like consistency. "Aqueous 

26 printing ink or coating material" refers to an ink or coating 

27 material that predominantly contains water as a solvent, diluent 

28 or vehicle. A "relief plate" refers to a printing plate having 
* 29 image areas which are raised relative to non- image areas which are 

30 recessed. 

31 As shown in the exemplary drawings, the present 

32 invention is embodied in a new and improved in-line inking/coating 

33 apparatus, herein generally designated 10, for applying aqueous, 

34 flexographic or UV-curable inks or protective and/or decorative 
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coatings to sheets or webs printed in a sheet-fed or wen-fed, 
rotary offset printing press, herein generally designated 12. In 
this instance, as shown in FIGURE 1, the inking/ coating apparatus 
10 is installed in a four unit rotary offset printing press 12, 
such as that manufactured by Heidelberger DrucJcmaschinen AG of 
Gemany under its designation Heidelberg Speedmaster SM102 (40", 

7 102cm). • 

8 The press 12 includes a press frame 14 coupled at one 
end, herein the right end, to a sheet feeder 16 from which sheets, 
herein designated S, are individually and sequentially fed into 

11 the press, and at the opposite end, with a sheet delivery stacker 

12 20 in which the freshly printed sheets are collected and stacked. 

13 Interposed between the sheet feeder 16 and the sheet delivery 

14 stacker 20 are four substantially identical sheet printing units 

15 22, 24, 26 and 28 which can print four different colors onto the 

16 sheets as they are transferred through the press 12. The printing 
§ 17 units are housed within printing towers Tl, T2, T3 and T4 formed 
^ 18 by side frame members 14, 15. Each printing tower has a delivery 

19 side 25 and a dampener side 27. A dampener space 29 is partially 
^ 20 enclosed by the side frames on the dampener side of the printing 
gi 21 unit. 

As illustrated, the printing units 22, 24, 26 and 28 are 

23 substantially identical and of conventional design. The first 

24 printing unit 22 includes an in-feed transfer cylinder 30, a plate 
O 25 cylinder 32, a blanket cylinder 34 and an impression cylinder 36, 
^ 26 all supported for rotation in parallel alignment between the press 

27 side frames 14, 15 which define printing unit towers Tl, T2,' T3 

28 and T4. Each of the first three printing units 22, 24 and 26 have 

29 a transfer cylinder 3B disposed to transfer the freshly printed 
. 30 sheets from the adjacent impression cylinder and transfer the 

31 freshly printed sheets to the next printing unit via an intermcdi- 

32 ate transfer drum 40. 

33 The last printing \init 28 includes a delivery cylinder 

34 42 mounted on a delivery shaft 43. The delivery cylinder 42 

35 supports the freshly printed sheet 18 as it is transferred from 
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the last Inpresslon cylinder 36 to a delivery conveyor systcn, 
generally designated 44, which transfers the freshly printed sheet 
to the 'Sheet delivery stacker 20. To prevent smearing during 
trans fert a flexible covering is moxinted on the delivery cylinder 
42, as described and claimed in U.S. Patent 4,402,267 to Howard W. 
DeMoore, which is incorporated herein by reference. The flexible 
covering .is manufactured and sold by Printing Research, Inc. of 
Dallas, Texas, U.S.A., under its trademark SUPER BLUE*. Optional- 
ly, a vacuum-assisted sheet transfer assembly manufactured and 
sold by Printing Research, Inc. of Dallas, Texas, U.S.A., under 
its trademark BACVAC* can be substituted for the delivery transfer 
cylinder 42 and flexible covering. 

. The delivery conveyor system 44 as shown in FIGURE 2 is 
of conventional design and includes a pair of endless delivery 
gripper chains 46, only one of which is shown carrying at regular 
spaced locations along the chains, laterally disposed gripper bars 
having gripper fingers used to grip the leading edge of a freshly 
printed or coated sheet 18 after it leaves the nip between the 
impression cylinder 36 and delivery cylinder 42 of the last 
printing unit 28. As the leading edge is gripped by the gripper 
fingers, the delivery chains 46 pull the sheet away from the last 
impression cylinder 36 and convey the freshly printed or coated 
sheet to the sheet delivery stacker 20. 

Prior to reaching the delivery sheet stacker, the 
freshly printed and/or coated sheets S pass under a delivery dryer 
48 which includes a combination of infra-red thermal radiation, 
high velocity hot air flow and a high performance heat and 
moisture extractor for drying the ink and/ or the protec- 
tive/decorative coating. Preferably, the delivery dryer 48, 
including the high performance heat and moisture extractor is 
constructed as described in U.S. Application Serial Number 
08/116,711, filed September 3, 1993, entitled «Infra-Red Forced 
Air Dryer and Extractor** by Howard C. Secor, Ronald K. Rendleman 
and Paul D. Copenhaver, commonly assigned to the assignee of the 
present invention, Howard W. DeHoore, and licensed to Printing 
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Research, Inc. of Dallas, Texas, U.S.A., which manufactures and 
markets the delivery dryer 48 under its trademark AIR BLAHKET*. 

In the exemplary embodiment shovn In FIGURE 3, the first 
printing, unit 22 has a f lexographic printing plate PF mounted on 
the plate cylinder, and therefore neither an Inking roller train 
nor a dampening system is required. A f lexographic printing plate 
PF is also mounted on the plate cylinder of the second printing 
unit 24. The form rollers of the inking roller train 52 shovn 
mounted on the second printing unit 24 are retracted and locked 
. off to prevent plate contact. Flexographlc ink is supplied to the 
f lexographic plate PF of the second printing unit 24 by the ink- 
ing/coating apparatus 10. 

• A suitable flexographlc printing plate PF is offered by 
£.1. du Pont de Hemours of Wilmington, Delav2Lre, U.S.A., under its 
trademark CYREL*. Another source Is BASF Aktlengesellschaft of 
Ludwlgshafen, Germany, vhich offers a suitable flexographlc 
printing plate under its trademark NYLOFLEX® . 

The third printing tmit 26 as illustrated in FIGURE 3 
and FIGURE 4 is equipped for lithographic printing and Includes an 
Inking apparatus 50 having an inking roller train 52 arranged to 
transfer ink Q from an Ink fountain 54 to a lithographic plate P 
mounted on the plate cylinder 32. This is accomplished by a 
fountain roller 56 and a ductor roller 57. The fountain roller 56 
projects into the ink fountain 54, whereupon its surface picks up 
ink. The lithographic printing ink Q is transferred from the 
fountain roller 56 to the inking roller train 52 by the ductor 
roller 57. The inking roller train 52 supplies ink Q to the image 
areas of the lithographic printing plate P. 

The lithographic printing ink Q is transferred from the 
lithographic printing plate F to an ink receptive blanket B vhich 
is mounted on the blanket cylinder 34* The inked ioage carried on 
the blanket B is transferred to a substrate S as the substrate is 
transferred through the nip between the blanket cylinder 34 and 
the impression cylinder 36. 
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The inking roller arrangement 52 illustrated in FIGURE 
3 and FIGURE 4 is exeoplary for use in combination with litho- 
graphic ink printing plates P. It is understood that a dan^ening 
system SB having a dampening fluid reservoir DF is coupled to the 
inking roller train 52 (FIGURE 4), but is not required for water- 
less or flexographic printing. 

• The plate cylinder 32 of printing unit 28 is equipped 
with a waterless printina'plate PW. Waterless printing plates are 
also referred to as dry planographic printing plates and are 
disclosed in the following U.S. patents: 3,910,187; Re. 30,670; 
4,086,093; and 4,853,313. Suitable waterless printing plates can 
be obtained from Toray Industries, Inc. of Tokyo, Japan. A 
dampening system is not used for waterless printing, and waterless 
(oil-based) printing, ink is used. The waterless printing plate PW 
has image areas and non-image areas which are oleophilic/hydro- 
philic and oleophobic/hydrophobic, respectively. The waterless 
printing plate PW is engraved or etched, with the image areas 
being recessed with respect to the non- image areas. The image 
area of the waterless printing plate PW is rolled-up with the 
flexographic or aqueous printing ink which is transferred by the 
applicator roller 66. Both aqueous and oil-based inks and 
coatings are repelled from the non-image areas, and are retained 
in the image areas. The printing ink or coating is then trans- 
ferred from the image areas to an ink or coating receptive blanket 
B and is printed or coated onto a substrate S. 

For some printing jobs, a flexographic plate PF or a 
waterless printing plate PW is mounted over a resilient packing 
such as the blanket B on the blanket cylinder 34, for example as 
indicated by phantom lines in printing unit 22 of FIGURE 5. An 
advantage of this alternative embodiment is that the waterless 
plate PW or the flexographic plate PF are resiliently supported 
over the blanket cylinder by the underlying blanket B or other 
resilient packing. The radial deflection and give of the 
resilient blanket B provides uniform, positive engagement between 
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1 the applicator roller 66 and a flexographic plate or waterless 

2 plate. 

3 ' In that arrangement, a plate is not mounted on the plate 
A cylinder. 32; instead, a waterless plate PW is nounted on the 

5 blanket cylinder, and the inked image on the waterless printing 

6 plate is not offset but is instead transferred directly fron the 

7 waterless printing plate PW to the substrate S. The water 

8 component of flexographic ink on the freshly printed sheet is 

9 evaporated by high velocity, hot air dryers and high volume heat 

10 and moisture extractors so that the freshly printed aqueous or 

11 flexographic ink is dried before the substrate is printed on the 

12 next printing unit. 

3,3 . Referring now to FIGURE 2, FIGURE 3 and FIGURE 9, the 

14 inking/ coating apparatus 10 is pivotally mounted on the side 

. 15 frames 14, 15 for rotation about an axis X. The inking/ coating 

P 16 apparatus 10 includes a frame 60, a hydraulic motor 62, a lower 

17 gear train 64, an upper gear train 65, an applicator roller 66, a 

2 18 sealed doctor blade assembly 68 (FIGURE 6) , and a drip pan DP, all 

W 19 mounted on the frame 60. The external peripheral surface of the 

J 20 applicator roller 66 is wetted by contact with liquid coating 

0^ 21 material or ink contained in a reservoir 70. 

= 22 The hydraulic motor 62 drives the applicator roller 66 

23 synchronously with the plate cylinder 32 and the blanket cylinder 

U 24 34 in response to an RPM control signal from the press drive (not 

P 25 illustrated) and a feedback signal developed by a tachometer 72. 

^ 26 While a hydraulic drive motor is preferred, other drive means such 

27 as an electric drive motor or an equivalent can be used. 

28 When using waterless printing plate systems, the 

29 temperature of the waterless printing ink and of the waterless 

30 printing plate must be closely controlled for good ^age reproduc- 

31 tion. For example, for waterless offset printing , with TORAV 

32 waterless printing plates PW, it is absolutely necessary to 

33 control the waterless printing plate surface and waterless ink 

34 temperature to a very narrow range, for example 24«C (75*F) to 

35 27»C (80«F). 
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Referring. to FIGURE 7, the reservoir 70 la supplied with 
ink or coating which is temperature controlled by a heat exchanger 
71. I'he temperature controlled ink or coating material is 
circulated by a positive displacement pump, for example a 
peristaltic pump, through the reservoir 70 and heat exchanger 71 
from a source 73 through a supply conduit 75 and a return conduit 
77. The heat exchanger 71 cools or heats the ink or coating 
material and maintains the ink or coating and the printing plate 
within the desired narrow temperature range. 

According to one aspect of the present invention, 
aqueous/ flexographic ink or coating material is supplied to the 
applicator roller 66, which transfers the aqueous /flexographic ink 
or coating material to the printing plate (FIGURE 7) , which may be 
a waterless printing plate or a flexographic printing plate. When 
the inking /coating apparatus is used for applying aqueous/ flexo- 
graphic ink or coating material to a waterless printing plate PW, 
the inking roller train 52 is not required, and is retracted away 
from the printing plate. Because the viscosity of aqueous/ flexo- 
graphic printing ink or coating material varies with temperature, 
it is necessary to heat or cool the aqueous/ flexographic printing 
ink or coating material to compensate for ambient temperature 
variations to maintain the ink viscosity in a preferred operating 
range. 

For example, the temi>erature of the printing press can 
vary from around 60*F (15»C) in the morning, to around 85 "F (29«C) 
or more in the afternoon. The viscosity of aqueous /flexographic 
printing ink or coating material can be marginally high when the 
ambient temperature of the press is near 60 'F (15»C), and the 
viscosity can be marginally low when the aiobient temperature of 
the press exceeds 85«F {29 •C) , Consequently, it is desirable to 
control the temperature of the aqueous/f lexographic printing ink 
or coating material so that it will maintain the surface tempera- 
ture of waterless printing plates within the specified temperature 
range. Moreover, the ink/ coating material temperature should be 
controlled to maintain the tack of the aqueous/f lexographic 
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printing ink or coating material within a desired range when the 
ink or coating oaterial is being used in connection with flexo- 
graphic printing processes. 

The applicator roller 66 is preferably an anilox fluid 
netering roller which transfers measured amounts of printing ink 
or coating material to a plate or blanket. The surface of an 
anilox roller is engraved with an array of closely spaced, shallow 
depressions referred as; "cells". Ink or coating from the 
reservoir 70 flows into the cells as the anilox roller turne 
through the reservoir. The transfer surface of the anilox roller 
is "doctored" (wiped or scraped) by dual doctor blades 68A, 68B to 
remove excess ink or coating material. The ink or coating metered 
by the anilox roller is that contained within the cells. The dual 
doctor blades 68A, 68B also seal the supply reservoir 70- 

The anilox applicator roller 66 is cylindrical and may 
be constructed in various diameters and lengths, containing cells 
of various sizes and shapes. The volumetric capacity of an anilox 
roller is determined by cell size, shape and number of cells per 
\init area. Depending upon the intended application, the cell 
pattern may be fine (many small cells per unit area) or coarse 
(fewer large cells per unit area). 

By supplying the ink or coating material through the 
inking/coating apparatus 10, more ink or coating material can be 
applied to the sheet S as compared with the inking roller train of 
a lithographic printing unit. Moreover, color intensity is 
stronger and more brilliant because the aqueous or f lexographic 
ink or coating material is applied at a much heavier film 
j:hickness or weight than . can be applied by the lithographic 
process, and the aqueous or f lexographic colors are not diluted by 
dampening solution. 

Preferably, the sealed doctor blade assembly 68 is con- 
structed as described in U.S. Patent 5,176,077 to Howard W. 
DeHoore, co-inventor and assignee, which is incorporated herein by 
reference. An advantage of using a sealed reservoir is that fast 
drying ink or coating material can be used. Fast drying ink or 
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coating material can be used in an open fountain 53 (see FIGURE 
8) ; however, open air exposure causes the water and solvents in 
the fast-drying ink or coating material to evaporate faster, thus 
causing the ink or coating material to dry prematurely and change 
viscosity. Moreover, an open fountain emits unwanted odors into 
the press room. When the sealed doctor blade assembly is 
utilized/ the pump (FIGURE 7) which circulates ink or coating 
material to the doctor blade head is preferably a peristaltic 
pump, which does not inject air into the feeder lines which supply 
the ink or coating reservoir 70 and helps to prevent the formation 
of air bubbles and foam within the ink or coating material. 

An inking/ coating apparatus 10 having an alternative 
applicator roller arrangement is illxistrated in FIGURES 10-13 . In 
this arrangement, the engraved metering surface of the anilox 
applicator rollers 66, 67 are partitioned by smooth seal surfaces 
66C which separates a first engraved peripheral surface portion 
66A from a second engraved peripheral surface portion 66B. 
Likewise, smooth seal surfaces 66D, 66E are formed on the opposite 
end portions of the applicator roller 66 for engaging end seals 
134, 136 (FIGURE 12) of the doctor blade reservoir. The upper 
applicator roller 67 has engraved anilox metering surfaces 67 A and 
67B which are separated by a smooth seal band 67 C. 

Referring now to FIGURE 12 and FIGURE 13, the reservoir 
70 of the doctor blade head 68 is partitioned by a curved seal 
element 130 to form two separate chambers 7 OA, 7 OB. The seal 
element 130 is secured to the doctor blade head within an annular 
groove 132. The seal element 130 is preferably made of polyur- 
-ethane foam or other durable, resilient foam material. The seal 
element 130 is engaged by the seal band 66, thus forming a rotary 
seal which blocks the leaJcage of ink or coating material from one 
reservoir chamber into the other reservoir chamber. Moreover, the 
seal band provides an unprinted or uncoated area which separates 
the printed or coated areas from each other, which is needed for 
work and turn printing jobs or other printing jobs which print two 
or more separate images onto the same s\ibstrate. 
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1 Another advantage of the split applicator roller 

2 embodiment is that it enables two or more flexographic inks or 

3 coating materials to be printed simultaneously within the same 

4 lithographic printing unit. That is, the reservoir chambers 7 OA, 

5 7 OB of the upper doctor blade assembly can be supplied with gold 

6 ink and silver ink, for example, while the reservoir chambers 7 OA, 

7 7 OB of the lower doctor blade assembly c^m be supplied with inks 

8 of two additional colors | for example opaque white ink and blue 

9 ink. This permits the opaque white ink to be overprinted with the 

10 gold ink, and the blue ink to be overprinted with the silver ink 

11 on the. same printing unit on any lithographic press. 

X2 Moreover, a catalyst can be used in the upper doctor 

13 blade reservoir and a reactive ink or coating material can be used 

14 in the lower doctor blade reservoir. This can provide various 

15 effects, for example improved chemical resistance and higher gloss 
^ 16 levels. 

^ 17 The split applicator roller sections 67 A, 67B in the 

' 18 upper cradle position can be used for applying two separate inks 

\p. 19 or coating materials simultaneously, for example flexographic, 

^ 20 aqueous and ultra-violet curable inks or coating materials, to 

Wi 21 separate surface areas of the plate, while the lower applicator 

— 22 roller sections 66A, 66B can apply eoi initiator layer and a micro- 

P 

Ifl 23 encapsulated layer simultaneously to separate blanket surface 

U 

24 areas. Optionally, the metering surface portions 66A, 66B can be 

O 25 provided with different cell metering capacities for providing 

26 different printing effects which are being printed simultaneously. 

27 For example, the screen line count on one half -section of an 

28 anilox applicator roller, is preferably in the range of 200-600 

29 lines per inch (79-236 lines per cm) for half-tone images, and the 

30 screen line count of the other half -section is preferably in the 

31 range of 100-300 lines per inch (39-118 lines per cm) for overall 

32 * coverage, high weight applications such as opaque white. This 

33 split arrangement in combination with dual applicator rollers is 

34 particularly advantageous when xised in connection with "work and 

35 turn" printing jobs. 
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1 Referring again to FIGURE 8, instead of using the sealed 

2 doctor blade reservoir assembly 68 as shown in FIGURE 6, an open 

3 fountain assembly 69 is provided by the fountain pan 53 which 

4 contains. a voluae of liquid ink Q or coating material. The liquid 

5 ink or coating material is transferred to the applicator roller 66 

6 by a pan roller 55 which turns in contact with ink Q or coating 

7 material' in the fountain pan. If a split applicator roller is 

8 used, the pan roller 55 ifi also split, and the pan is divided into 

9 two pan sections 53 A, 53 B by a separator plate 53 P, as shown in 

10 FIGURE 16. 

11 In the alternative embodiment of FIGURE 16, the pan 

12 roller 55 is divided into two pan roller sections 55 A, S5B by a 

13 centrally located, annular groove 59. The separator plate 53P is 

14 received within and centrally aligned with the groove 59, but does 
, 15 not touch the adjoining roller faces. By this arrangement, two or 

Q 16 more inks or coating materials Ql, Q2 are contained within the 

y 17 open pan sections 55A, 55B for transfer by the split pan roller 

u= 18 sections 53A, 53B, respectively. This permits two or more 

m 

^ 19 f lexographic inks or coating materials to be transferred to two 

5(0 20 separate image areas on the plate or on the blanket of the same 

m 

^ 21 printing unit. This arrangement is peurticularly advantageous for 

Q 22 work and turn printing jobs or other printing jobs which print two 

in 

^ 23 or more separate images onto the same substrate. 

24 The frame 60 of the inking/ coating apparatus 10 includes 

p 

25 side support members 74, 76 which support the applicator roller 

26 66, gear train 64, gear train 65, doctor blade assembly 68 and the 

27 drive motor 62. The applicator roller €6 is mounted on stub 

28 shafts 63A, '63B which are . supported at opposite ends on a lower 

29 cradle assembly 100 formed by a pair of side support members 78, 

30 80 which have sockets 79, 81 and retainer caps 101, 103. The stub 

31 shafts are received in roller bearings 105, 107 which permit free 

32 rotation of the applicator roller 66 about its longitudinal axis 

33 Al (axis A2 in the upper cradle) . The retainer caps 101, 103 hold 

34 the stub shafts 63A, 63B and bearings 105, 107 in the sockets 79, 
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81 and hold the applicator roller 66 in parallel alignacnt with 
the pivot axis X. 

The side support neobers 74, 76 also have an upper 
cradle assembly 102 formed by a pair of side support members 82, 
84 which are vertically spaced with respect to the lower side 
plates 78, 80. Each cradle 100, 102 has a pair of sockets 79, 81 
and 83, 85, respectively, for holding an applicator roller 66, 67 
for spot coating or inking engagement with the printing plate P on 
the plate cylinder 32 (FIGURE 4) or with a printing plate P or a , 
blanket B on the blanket cylinder 34. 

Preferably, the applicator roller 67 (FIGURE 8, FIGURE 
9) the upper cradle (plate) position is an anilox roller having a 
resilient transfer surface. In the dual cradle arrangement as 
shown in FIGURE 2, the press operator can quickly change from 
blanket inking/ coating to plate inking/coating within minutes, 
since it is only necessary to release, remove and reposition or 
replace the applicator roller 66. 

The capability to simultaneously print in the f lexo- 
graphic node, the aqueous node, the waterless mode, or the litho- 
graphic node on different printing \inits of the same lithographic 
press and to print or coat from either the plate position or the 
blanket position on any one of the printing units is referred to 
herein as the LITHOFLEX* printing process or system. LITHOFLEX* 
is a trademark of Printing Research, Inc. of Dallas, Texas, 
U.S.A., exclusive licensee of the present invention. 

Referring now to FIGURE 14, an inking/ coating apparatus 
10 having an inking/ coating assembly 109 of an alternative design 
is Installed in the upper cradle position for applying ink and/or 
coating material to a plate P on the plate cylinder 32. According 
to this alternative embodiment, an applicator roller 67R having a 
resilient transfer surface is coupled to an anilox fluid metering 
roller which transfers measured amounts of printing ink or coating 
naterial to the plate P. The anilox roller 111 has a transfer 
surface constructed of metal, ceramic or composite material which 
is engraved with cells. The resilient applicator roller 67R is 
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interposed in transfer engageaent with the plate P and the 
metering surface of the anilox roller ill. The resilient transfer 
surface of the applicator roller 67R provides unif orn,. positive 
engageaent vith the plate* 

Referring now to FIGURE 17, an inking/coating apparatus 
10 having an alternative inking/ coating assembly 113 is installed 
in .the lower cradle assembly 100 for applying f lexographic or 
aqueous ink and/or coatihg material Q to a plate or blanket 
mounted on the blanket cylinder 34. Instead of using the sealed, 
dual doctor blade reservoir assembly 68 as shown in FIGURE 6, an 
open, single doctor blade anilox roller assembly 113 is supplied 
with liquid ink Q or coating material contained in an open 
fountain. pan 117. The liquid Ink or coating material Q is 
transferred to the engraved transfer surface of the anilox roller 
66 as it turns in the fountain pan 117. Excess ink or coating 
material Q is removed from the engraved transfer surface by a 
single doctor blade 68B. The liquid ink or coating material Q is 
pumped from an off -press source, for example the drum 73 shown in 
FIGURE 17, through a supply conduit 119 into the fountain pan 117 
by a pump 120. 

For overall inking or coating jobs, the metering 
transfer surface of the anilox roller 66 extends over its entire 
peripheral surface- However, for certain printing jobs which 
print two or more separate images onto the same substrate, for 
example work and turn printing jobs, the metering transfer surface 
of the anilox applicator roller 66 is partitioned by a centrally 
located, annular undercut groove 66C which separates first and 
second metering transfer surfaces 66A, 66B as shown in FIGURE 11 
and FIGURE 18. 

The single doctor blade 68B has an edge 68E which wipes 
simultaneously against the split metering transfer surfaces 66A, 
66B. In this single biade, split anilox roller embodiment 113, it 
is necessary to provide dual supply sources, for example drums 
73A, 73B, dual supply lines 119A, 119B, and dual pumps 120A, 120B. 
Moreover, the fountain pan 117 is also split, and the pan 117 is 
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divided into two pan sections 117A, 117B by a separator plate 121, 
as shown in FIGURE 18. The separator plate 121 is centrally 
aligned with the undercut groove* 66C, but does not touch the 
adjoining roller faces. 

Although the single blade, split anilox applicator 
roller asseobly 113 is shown mounted in the lower cradle position 
(FIGURE 17) , it should be understood that the single blade, split 
anilox applicator roller assembly 113 can be mounted and used in 
the upper cradle position, as well. 

According to another aspect of the present invention, 
the inking/ coating apparatus 10 is pivotally coupled on horizontal 
pivot pins 88P, SOP which allows the single head, dual cradle ink- 
ing/coating apparatus 10 to be mounted- on any lithographic 
printing unit. Referring to FIGURE 9, the horizontal pivot pins 
88? , 90P are mounted within the traditional daopener space 29 of 
the printing unit and are secured to the press side frames 14, 15, 
respectively. Preferably, the pivot support pins SSP, 9 OP are 
secured to the press side frames by a threaded fastener. The 
pivot support pins are received within circular openings 88, 90 
which intersect the side support members 74, 76 of the ink- 
ing/coating apparatus 10. The horizontal support pins 88P, 90P 
are disposed in parallel alignment with rotational axis X and with 
the plate cylinder and blanket cylinder, and are in longitudinal 
alignment with each other. 

Preferably, the pivot pins 88P, SOP are located in the 
dampener space 29 so that the rotational axes Al, A2 of the 
applicator rollers 66, 67 are elevated with respect to the nip 
pontact points HI, N2. By that arrangement, the transfer point 
between the applicator roller 66 and a blanket on the blanket 
cylinder 34 (as shown in FIGURE 8) and the transfer point between 
the applicator roller 66 and a plate on the plate cylinder 32 (as 
' shown in FIcaiRE 5) are above the radius lines Rl, R2 of the plate 
cylinder and the blanket cylinder, respectively. This permits the 
inking/coating apparatus 10 to move clockwise to retract the 
applicator roller 66 to an of f- impress ion position relative to the 
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blanket cylinder in response to a single extension stroke of the 
power actuator arms 104A, 106A. Siailarly, the applicator roller 
66 is ' moved counterclockwise to the on- impression operative 
posit ion, as shown in FIGURES 4, 5, 6 and 8 by a single retraction 
stroke of the actuator arms 104A, 106A, respectively. 

Preferably, the pivot pins are made of steel and the 
side support members are made of aluminum, with the steel pivot 
pins and the aluminum ^jollar portion bordering I the circular 
openings 88, 90 forming a low friction journal. By this arrange- 
ment , the inking / coating apparatus l o is freely r otatable 
clockwise and counterclockwise with respect to the pivot pins 8 BP, 
90P. Typically, the arc length of rotation is approximately 60 
mils (about 1.5 mm). Consequently, the inking/ coating apparatus 
10 is almost totally enclosed within the dampener space 29 of the 
printing xinit in the on-impression position and in the off- 
impression position. 

The cradle assemblies 100 and 102 position the applica- 
tor roller 66 in inking/coating alignment with the plate cylinder 
or blanket cylinder, respectively, when the inking/coating 
apparatus 10 is extended to the operative (on-impression) 
position. Moreover, because the inking/ coating apparatus 10 is 
installed within the dampener space 29, it is capable of freely 
rotating through a siaall arc while extending and retracting 
without being obstructed by the press side frames or other parts 
of the printing press. This makes it possible to install the ink- 
ing/coating appairatus 10 on any lithographic printing unit. 
Moreover, because of its internal mounting position within the 
dampener space 29, the projection of the inking/ coating apparatus 
10 into the space between printing units is minimal. This assures 
unrestricted operator access to the printing, unit when the 
applicator head is in the operative (on-impression) and retracted 
(off-impression) positions. 

As shown in FIGURE 4 and FIGURE 5 , movement of the 
inking/coating apparatus 10 is counterclockwise from the retracted 
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(of f-inprcssionj position to the operative ^on-i5tpr^38ion* 
position. 

Although the dampener side installation is preferred, 
the inking/ coating apparatus lo can be adapted for operation on 
the delivery side of the printing unit, with the inking /coating 
apparatus being covable from a retracted (of f -impression) position 
to an oa- impression position for engagement of the applicator 
roller with cither a plate on the plate cylinder or a blanket on 
the blanket cylinder on the delivery side 25 of the printing unit. 

Movement of the inking/ coating apparatus 10 to the 
operative (on- impress ion) position is produced by power actuators, 
preferably double acting pneumatic cylinders 104, 106 which have 
extendable/ retractable power transfer anas 104A, 106A, respective- 
ly. The first pneumatic cylinder 104 is pivotally coupled to the 
press frame 14 by a pivot pin 108, and the second pneiunatic 
cylinder 106 is pivotally coupled to the press frame 15 by a pivot 
pin 110. In response to selective actuation of the pneumatic 
cylinders 104, 106, the power transfer arms 104A, 106A are 
extended or retracted. The power transfer arm 104 A is pivotally 
coupled to the side support member 74 by a pivot pin 112 . 
Likewise, the power transfer arm 106A is pivotally coupled to the 
side support member 76 by a pivot pin 114* 

As the power arms extend, the inking/coating apparatus 
10 is rotated clockwise on the -pivot pins 88P, 90P, thus moving 
the applicator roller 66 to the of f -impress ion position. As the 
power arms retract, the inking/ coater apparatus 60 is rotated 
counterclockwise on the pivot pins 88P, 90P, thus moving the 
applicator roller 66 to the on-impression position. The torque 
applied by the pneumatic actuators is transmitted to the ink- 
ing/coating apparatus 10 through the pivot pin 112 amd pivot pin 
114. 

Fine adjustment of the on-impression position of the 
applicator roller relative to the plate cylinder or the blanket 
cylinder, and of the pressure of roller engagement, is provided by 
an adjustable stop assembly 115. The adjustable stop assembly 115 
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has a threaded i>olt 116 which is engagable with a bell cranlc 118. 
The bell crank 118 is pivotal ly coupled to the side support neober 
74 on a pin 120. One end of the bell crank 118 is engagable by 
the threaded bolt 116, and a caia roller 122 is mounted for 
rotation on its opposite end. The striking point of engageaent is 
adjusted by rotation of the bolt 116 so that the applicator roller 
66 is properly positioned for inking /coating engagement with the 
plate P or blanket B and provides the desired amount of ink- 
ing/coating pressure when the inking/ coating assembly 60 is moved 
to the operative position. 

This arrangement permits the in-line inking/coating 
apparatus to operate effectively without encroaching in the 
interunit space between any adjacent printing units, and without 
blocking or- obstructing access to the cylinders of the printing 
units when the inking/ coating apparatus is in the extended (off- 
impression) position or retracted (on-impression) position. 
Moreover, when the in-line inking/ coating apparatus is in the 
retracted position, the doctor blade reservoir and coating 
circulation lines can be drained and flushed automatically while 
the printing press is running as well as when the press has been 
stopped for change-over from one job to another or from one type 
of ink or coating to another. 

Substrates which are printed or coated with aqueous 
flexographic printing inks require high velocity hot air for 
drying. When printing a flexographic ink such as opaque white or 
metallic gold, it is always necessary to dry the printed sub- 
strates between printing units before overprinting them. 
According to the present invention, the water component on the 
surface of the freshly printed or coated substrate S is evaporated 
and dried by high velocity, hot air interunit dryer and high 
volume heat and moisture extractor units 124, 126 and 128, as 
shown in FiCtJRE* 2, FIGURE 4 and FIGURE 5. The dryer/ extractor 
units 124, 126 and 128 are oriented to direct high velocity heated 
air onto the freshly printed/coated substrates as they are 
transferred by the impression cylinder 36 and the intermediate 
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1 transfer dnia ,o of- one printing unit and to another Uunsf er 

2 cyilnder 30 and to the impression cylinder 36 of the next printing 

3 unit. 'By that arrangcaent, the freshly printed flexographic inX 

4 or coating material is dried before the substrate S is overprinted 

5 by the next printing unit. 

6 The high velocity, hot air dryer and high performance 

7 heat and moisture extractor units 124, 126 and 128 utilize high 

8 velocity air jets which fecrub and break-up the mojst air layer 
which clings to the surface of each freshly printed or coated 
sheet or web. Within each dryer, high velocity air is heated as 

11 it flows across a resistance heating element within an air 

12 delivery baffle tube. High velocity jets of hot air are dis- 

13 charged through multiple airflow apertures into an exposure zone 

14 z (FIGURE 4 and FICORE 5) and onto the freshly printed/ coated 

15 sheet S as it is transferred by the impression cylinder 36 and 

16 transfer drum 40, respectively. 
Each dryer assembly includes a pair of air delivery 

18 dryer heads 1240, 126D and 128D which are arranged in spaced, 

19 slde-by-side relationship. The high velocity, hot air dryer and 

SJ 20 high performance heat and moisture extractor units 124, 126 and 

if? 

^ 21 128 are preferably constructed as disclosed in co-pending U.S. 

22 Patent Application Serial No, 08/132,584, filed October 6, 1993, 

^ 23 entitled "High Velocity Hot Air Dryer", to Howard W. DeMoore, co- 

24 inventor an^ assignee of the present invention, and which is 

g 25 incorporated herein by reference, and which is marketed by 

M. 26 Printing Research, Inc. of Dallas, Texas, U.S.A., under its 

27 trademark SUPER BLUE HV". 

^lie bot ooistur^-laden air displaced from the surface of 

29 ehch printed or coated sheet is extracted from the dryer exposure 

30 zone z and exhausted from the printing unit by the high volume 

31 extractors 124/ 126 and 128. Each extractor head includes an 

32 extractor manifold 124E, 126E and 128E coupled to the dryer heads 

33 124D, 126D and 1280 and draws the moisture, volatiles, odors and 

34 hot air through a longitudinal air gap G between the dryer heads. 
Best results are obtained when extraction is performed simulta- 
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1 neously vith drying. Preferably, an extractor is closely coupled 

2 to the exposure zone Z at each dryer location as shovn in FIGURE 

3 4. Extractor heads 124E, 126E and 128E are mounted on the dryer 

4 heads 124D, 126D and 128D, respectively, vith the longitudinal 

5 extractor air gap G facing directly into the exposure zone Z. 

6 According to this arrangeaent, each printed or coated sheet is 

7 dried ' before it is printed on the next printing unit. 

8 The aqueous vafter-based in)cs used in f lexographic 

9 printing evaporate at a relatively moderate temperature provided 

10 by the interunit high velocity hot air dryers /extractors 124, 126 

11 and 128. Sharpness and print quality are substantially improved 

12 since the f lexographic ink or coating material is dried before it 

13 is overprinted on the next printing unit. Since the freshly 

14 printed f lexographic ink is dry, dot gain is substantially reduced 

15 and back-trapping on the blanket of the next printing unit is 

16 virtually eliminated. This inter\init drying/ extracting arrange- 

P 

^ 17 , ment makes it possible to print f lexographic inks such as metallic 

W 18 ink and opaque white ink on the first printing unit, and then dry- 

\f\ 19 trap and overprint on the second and subsequent printing units. 

2 20 Moreover, this arrangement permits the first printing 

Qi 21 unit 22 to be used as a coater in which a f lexographic, aqueous or 

22 UV-curable coating material is applied to the lowest grade 

yl 23 substrate such as recycled paper, cardboard, plastic and the like, 

24 to trap and seal-in lint, dust, spray powder and other debris and 

□ 25 provide a smoother, more durable printing surface which can be 

26 overprinted on the next printing unit. 

27 A first down (primer) aqueoxis coating layer seals-in the 

28 surface of a low grade, rough substrate, for example, re-cycled 

29 paper or plastic, and improves overprinted dot definition and 
. 30 provides better ink lay-down while preventing strike-through and 

31 show-through.. A f lexographic UV-curable coating material can then 

32 be applied downstream over the primer coating, thus producing 

33 higher coating gloss. 

34 Preferably, the applicator roller 66 is constructed of 

35 composite carbon fiber material, metal or ceramic coated metal 
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1 when it is u(-^for applying inJc or coating f^^rjal no th^. 

2 blanket B or other resilient material on the blanket cylinder 34. 

3 When the applicator roller 66 is applied to the plate, it is 

4 preferably constructed as an anilox roller having a resilient, 

5 coBpressible transfer surface. Suitable resilient roller surface 

6 materials include Buna H synthetic rubber and EPDM (terpolymer 

7 elastomer) . 

8 It has been demonstrated in prototype testing that the 

9 inking/ coating apparatus 10 can apply a wide range of ink and 

10 coating types, including fluorescent (Day Glo), pearlescent, 

11 metallics (gold, silver and other metals), glitter, scratch and 

12 sniff (micro-encapsulated fragrance) , scratch and reveal, 

13 luminous,, pressure-sensitive adheslves and the like, as well as 

14 UV-curable and aqueoxis coatings. 

15 with the dampener assembly removed from the printing 
,16 unit, the inking/coating apparatus 10 can easily be installed in 

□ 17 the dampener space for selectively applying flexographic inks 

^ 18 and/or coatings to a flexographic or waterless printing plate or 

H 19 to the blanket. Moreover, overprinting of the flexographic inks 

^ 20 and coatings can be performed on the next printing unit since the 

^ 21 flexographic inks and/or coatings are dried by the high velocity, 

^ 22 hot air interunit dryer and high volume heat and moisture 

s 

O 23 extractor assembly of .the present invention. 

24 The flexographic inks and coatings as used in the 

25 present invention contain colored pigments and/or soluble dyes, 
^ 26 binders which fix the pigments onto the surface of the substrate, 

27 waxes, def earners , thickeners and solvents. Aqueous printing inks 

28 predominantly contain water as a diluent and/or vehicle. The 

29 "thickeners which aye preferred include algonates, starch, 

30 cellulose and its derivatives, for example cellulose esters or 

31 cellulose ethers and the like. Coloring agents including organic 

32 as well as inorganic pigments may l>e derived from dyes which are 

33 insolxible in water and solvents. Suitable binders include 

34 acrylates and/or polyvinylchloride. >* 
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1 When oetallic in)cs are printed, the cells ot the anilox 

2 roller oust be appropriately sized to prevent the metal particles 

3 from getting stuck within the cells. For example, for metallic 

4 gold ink, the anilox roller should have a screen line count in the 

5 range of 175-300 lines per inch (68-118 lines per co) . Prefera- 

6 bly, in. order to keep the anilox roller cells clear, the doctor 

7 blade assembly 68 is equipped with a bristle brush BR (FIGURE 14) 

8 as set forth in U.S. Patent 5,425,809 to Steven M. Person, 

9 assigned to Jioward W. DeMoore, and licensed to Printing Research, 

10 Inc. of Dallas, Texas, U.S.A., which is incorporated herein by 

11 reference. 

^2 The inJcing/coating apparatus 10 can also apply UV- 

13 curable inks and coatings, if uv-curable inks and coatings arc 

14 utilized, ultra-violet dryers/extractors are installed adjacent to 

15 the high velocity hot air dryer/ extractor units 124, 126 and 128, 

16 respectively. 

O 

^ It will be appreciated that the LITHOFLEX" printing 

UJ 18 process described herein makes it possible to selectively operate 
jjl 19 a printing unit of a press in the lithographic printing mode while 
20 simultaneously operating another printing unit of the same press 
m 21 in either the flexographlc printing mode or in the waterless 

22 printing mode, while also providing the capability to print or 

23 coat, separately or simultaneously, from either the plate position 
^ 24 or the blanket- position. The dual cradle support arrangement of 
□ 25 the present invention makes it possible to quickly change over 

26 from inking/coating on the blanket cylinder position to ink- 
ing/coating on the plate cylinder position with minimum press 
down-time, since it is only necessary to remove and reposition or 
replace the applicator roller 66 while the inking/coating 
apparatus 10 is in the retracted position. It is only necessary 
to remove four cap screws, lift the applicator roller 66 from the 
• cradle, and reposition it in the other cradle. All of this can be 
accomplished in a few minutes, without removing the inking/coating 
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34 apparatus lo from the press. 
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O ' # : - 

It it* poflsa>le to spot coat or overall coat fron the 
plate position or froa the blanket position with flexographic in)cs 
or coatings on one printing unit and then spot coat or overall 
coat with UV-ciirable inks or coatings froa the plate position or 
froa the blanket position on another printing unit during the same 
press run. Moreover, the press operator can spot or overall coat 
from the plate for one job, and then spot and/ or overall coat fron 
the blanket on the next job* 

The positioning of the applicator roller relative to the 
plate or blanket is repeatable to a predetermined preset operative 
position. Consequently, only minor printing unit modifications or 
alterations may be required for the LITHOFLEX" process. Although 
automatic extension and retraction have been described in 
connection with the exemplary embodiment, extension to the 
operative (on-impression) position and retraction to a non- 
operative (off-impression) position can be carried out manually, 
if desired, in the manual embodiment, it is necessary to latch 
the inking/ coating apparatus lo to the press side frames 14, IS in 
the operative (on-impression) position, and to mechanically prop 
the inking/coating apparatus in the off-impression (retracted) 
position. 

Referring again to FIGURE 8, an applicator roller 66 is 
mounted on the lower cradle assembly 100 by side support members 
78, 80, and a second applicator roller 66 is moiinted on the upper 
cradle assembly 102 by side support members 82, 84. According to 
this arrangement, the inking/ coating apparatus 10 can apply 
printing ink and/or coating material to a plate on the plate 
cylinder, while simultaneously applying printing ink and/or 
coating material to a plate or a blanket on the blanket cylinder 
of the same printing unit. When the same color ink is used by the 
upper and lower applicator rollers from the plate position and 
from the blanket position simultaneously on the same printing 
unit, a "double bump" or double inking films or coating layers are 
applied to the substrate S during a single pass of the substrate 
through the printing unit. The tack of the two inks or coating 
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1 materials sust bi. compatible for good transfer durxxig the double 

2 bump. Moreover f the inking /coating apparatus 10 can be used for 

3 supplying inX or coating material to the blanket cylinder of a 

4 rotary offset veb press, or to the blanket of a dedicated coating 

5 unit. 

6 According to conventional bronzing techniques, a 

7 metallic (bronze) powder is applied off-line to previously printed 

8 substrate which produces a grainy, textured finish ot appearance, 

9 The on-line application of bronze material by conventional f lexo- 

10 graphic or * lithographic printing will only produce a smooth, 

11 continuous appearance. However, a grainy, textured finish is 

12 preferred for highest quality printing which, prior to the present 

13 invention, could only be produced by off-line methods. 

14 Referring now to FXGORS 14 and FIGURE 15, metallic ink 

15 or coating material is applied on-line to the substrate S by 

16 simultaneous operation of the upper and lower applicator rollers 



^ 17 67R, 66 to produce an uneven surface finish having a bronze-like 

|ij 18 textured or grainy appearance. According to the simulated 

rZ 19 bronzing method of the present invention, the flexographlc bronze 

S| 20 ink is applied simultaneoxisly to the plate and to the blanket by 

^^21 the dual cradle inking/ coating apparatxis 10 as shown in FIGURE 14. 

3 22 A resilient applicator roller 67R is moxinted in the upper cradle 

□ 

,= 23 102, and an anilox applicator roller 66 is moxinted on the lower 

H= 24 cradle 100. ijie rollers are supplied from separate doctor blade 

^^25 reservoirs 70. The doctor blade reservoir 70 in the upper cradle 

1=^ 26 position supplies bronze ink or coating material having relatively 

27 coarse, metallic particles 140 dispersed in aqueous or flexo- 

28 graphic ink. The coarse particle ink or coating material is 

29 applied to the plate P by the resilient applicator roller 67R in 
. 30 the upper cradle position 102. At the same time, flexographlc 

31 and/or bronze ink or coating material having relatively fine, 

32 metallic particles 142 is transferred to the blanket B by the 

33 anilox roller 66 which is mounted on the lower cradle 100. 

34 The metering surfaces of the upper and lower applicator 

35 rollers have different cell sizes and volumetric capacities which 
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1 accoofflodate the coarse and fine melrallic particles. For exaiaple, 

2 the anllox roller lii mounted In the upper cradle position 102 

3 which transfers the coarse oetallic particles 140 preferably has 

4 a screen line count in the range of 100-300 lines per inch (39-118 

5 lines per cm) , and the metering surface of the anilox roller 66 

6 mounted on the lower cradle 100 which transfers the relatively 

7 fine metallic particles 142 preferably has a screen line count in 

8 the range of 200-600 linqs per inch (79-236 lines per cm) . 

9 After transfer from the plate to the blanket, the fine 

10 metallic particles 142 form a layer over the coarse metallic 

11 particles 140. As both bronze layers are offset onto the 

12 substrate S, the layer of fine metallic particles 142 is printed 

13 onto the. substrate s with the top layer of coarse metallic 

14 particles 140 providing a textured, grainy appearance. The fine 

15 metallic particles 142 cover the substrate which would otherwise 

16 be visible in the gaps between the coarse metallic particles 140. 

□ 

^ 17 The combination of the coeurse particle layer over the fine 

^ 18 particle layer thus provides a textxired, bronzed-lDce finish and 

in 19 appeeirance. 

^20 Particulate materials other than metal can be used for 

in 

Ql 21 producing a textured finish. For example, coarse and fine 

!_ 22 particles of metallized plastic (glitter) , mica particles 

\J\ 22 (pearlescent) and the like, can be substituted for the metallic 

[7 24 particles for producing unlimited surface variations, appearances 

Q 25 and effects. All of the particulate material, including the 

^26 metallic particles, are preferably in solid, flat platelet form, 

27 and have a size dimension suitable for application by an anilox 

28 applicator roller. Other particulate or granular material, for 

29 example stone grit having Irregular form and size, can be used to 
. 30 good advantage. 

31 Solid metal particles In platelet form, which cure good 

32 * reflectors of light, are preferred for producing the bronzed-like 

33 appearance and effect. However, various textured finishes, which 

34 could have light-reflective properties, can jE>e produced by using 

35 granular materials such as stone grit. Most commpnly used metals 
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1 Include copper, zinc and aluminum. Other ductile metals can be 

2 used, if desired. Moreover, the coarse 2ind fine particles need 

3 not be 'made of the same particulate material. Various effects and 

4 textured, appearemces can be produced by utilizing diverse 

5 particulate materials for the coarse particles and the fine 

6 particles, respectively. Further, either fine or coarse particle 

7 ink or coating material can be printed from the upper cradle 

8 position, and either fijie or coarse particle ink or coating 

9 material can be printed from the lower cradle position, depending 

10 on the special or surface finish that is desired. 

11 It will be appreciated that the last printing unit 28 

12 can be conf iguored for additional inking/ coating capabilities which 

13 include lithographic, waterless , aqueous and f lexographic 

14 processes* Various substrate surface effects (for example double 

15 bump or triple bump inking/ coating or bronzing) can be performed 
^ 16 on the last printing unit. For triple bump Inking/coating, the 
^ 17 last printing unit 28 is equipped with an auxiliary in-line inking 
^18 or coating apparatus 97 as shown in FIGUR£ 3 and FIGURE 4. The 
y=l 19 in-line inJcing or coating apparatus 97 allows the application of 
J' 20 yet another film of ink or a protective or decorative layer of 
m 21 coating material over any freshly printed or coated surface 

L, 22 effects or special treatments, thereby producing a triple bump. 

iJ 

yi23 The triple bump is achieved by applying a third film of ink or 

M= 

; , 24 layer of coating material over the freshly printed or coated 

□ 25 double bump simultaneously while the substrate is on the Impres- 

^26 sion cylinder of the last printing unit. 

27 When the in-line inking/coating apparatus 97 is 

28 Installed, It Is necessary to remove the SUPER BLUE® flexible 

29 covering from the delivery cylinder 42, and it is also necessary 
. 30 to modify or convert the delivery cylinder 42 for inking/coating 

31 service by mounting a plate or blanket B on the delivery cylinder 

32 • 42, as shown in FIGURE 3 and FIGURE 4, Packing material is placed 

33 under the plate or blanket B, thereby packing the plate or blanket 

34 B at the correct packed-to-prlnt radial clearance so that ink or 

35 coating material will be printed or coated onto the freshly 
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1 printed substrate s as it transfers through the nip ^between the 

2 plate or blanket B on the converted delivery cylinder 42 and the 

3 last impression cylinder 36. According to this arrangeoent, a 

4 freshly printed or coated substrate is overprinted or overcoated 

5 with a third film or layer of ink or coating material sioulta- 

6 neously while a second film or layer of ink or coating material is 

7 being over-printed or over-coated on the last impression cylinder 

8 36. 

9 The auxiliary inking/coating appturatus 97 and the 

10 converted or modified delivery cylinder 42 are mounted on the 

11 delivery drive shaft 43. The in3cing/coating apparatus 97 includes 

12 an applicator roller, preferably an anilox applicator roller 97A, 

13 for supplying ink or coating material to a plate or blanket B on 

14 the modified or converted delivery cylinder 42. The in-line 

15 inking/ coating apparatus 97 and the modified or converted delivery 
16" cylinder 42 are preferably constructed as described in U.S. Patent 

,fil7 5,176,077 to Howard W. DeMoore (co-inventor and assignee), which 

yJlB is hereby incorporated by reference. The in-line inking/ coating 

|nl9 apparatus 97 is manufactured and sold by Printing Research, Inc. 

^20 of Dallas, Texas, U.S.A., under its trademark SUPER BLUE EZ 

^21 COATER*. 

^ .22 After the delivery cylinder 42 has been modified or 

□ 

y=p3 converted for inking/ coating service, and because of the reduced 

^24 nip clearance imposed by the plate or blanket B, the modified 

p25 delivery cylinder 42 can no longer perform its original function 

^^26 of guiding and transiferring the freshly printed or coated 

27 substrate. Instead, the modified or converted delivery cylinder 

28 42 functions as a part of the inking/ coating apparatus 97 by 

29 printing or coating a third down film of ink or layer of coating 

30 material onto the freshly printed or coated substrate as it is 

31 simultaneously printed or coated on the last impression cylinder 

32 • 36. Moreover, the mutual tack between the second down ink film or 

33 coating layer and the third down ink film or coating layer causes 

34 the overprinted or overcoated substrate to cling to the plate or 



-34- 





1 




2 




3 




4 




5 




6 




7 




8 




9 




10 




11 




12 




13 




14 




15 


0 


16 




17 


y 






18 


m 


19 








20 




m 


21 






b 


22 


in 

u 


23 




P 









blanket, thus opposing or resisting separation of the substrate 
. from the plate or blanket. 

To reaedy this problea, a vacuum-assisted transfer 
apparatus 99 is mounted adjacent the modified or converted 
delivery cylinder 42 as shown in FIGURE 3 and FIGURE 4. Another 
purpose of the vacuum-assisted transfer apparatus 99 is to 
separate ■ the freshly overprinted or overcoated triple bump 
substrate from the plate.* or blanket B as the substirate transfers 
through the nip. The vacuum-assisted transfer apparatus 99 
produces a pres8\ire differential across the freshly overprinted or 
overcoated substrate as it transfers through the nip, thus 
producing a separation force onto the substrate and providing a 
clean separation from the plate or blanket B. 

The vacuum-assisted transfer apparatus 99 is preferably 
constructed as described in U.S. Patent Nos. 5,113,255; 5,127,329; 
5,205,217; 5,228,391; 5,243,909; and 5,419,254, all to Howard W. 
DeHoore, co-inventor, which are incorporated herein by reference. 
The vacuum-assisted transfer apparatus 99 is manufactured and sold 
by Printing Research, Inc. of Dallas, Texas, U.S.A. under its 
trademark BACVAC. 

Although the present invention and its advantages have 
been described in detail, it should be understood that various 
changes, substitutions and alterations can be made herein without 
depeurting from the spirit and scope of the present invention as 
defined by the appended claims. 
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What Is claimed Is: 



1 ' 1. A rotary offset printing press of the type 

2 including first and second printing units, the first printing unit 

3 comprising: 

4 a plate cylinder having a flexographic printing 

5 plate mounted thereon; 

6 a blanket cylinder having a blanket disposed in ink 

7 or coating transfer engagement with the flexographic printing 

8 plate for receiving aqueous or flexographic printing ink or 

9 coating material from the flexographic printing plate; 

10 an impression cylinder disposed adjacent the 

11 blanket cylinder thereby forming a nip between the blanket and the 

12 impression cylinder whereby the aqueous or flexographic printing 

13 ink or coating material can be trans fearred from the blanket to a 
^ 14 substrate as the substrate is transferred through the nip; 

15 inking/ coating apparatus aovably coupled to the 

W 16 printing unit for movement to an on-impression operative position 

i|7 17 and to an of f- impress ion retracted position; 

^ i8 the inking/ coating apparatus including container 

19 means for containing a volume of aqueous or flexographic ink. or 

2^20 coating material, and at least one applicator roller coupled to 

m21 the container means for applying aqueous or flexographic ink or 

H=22 coating materiAl to the flexographic printing plate or to the 

p23 blanket when the inking/ coating apparatus is in the on-impression 

1^24 operative position; 

25 the container means having a partition dam dividing 

26 the container means thereby defining a first container region and 

27 a. 'second container region; 

28 the at least one applicator roller having first and 

29 second transfer surfaces and means separating the first and second 

30 transfer surfaces; and, 

the first and second tremsfer surfaces of the at 

32 least one applicator roller being disposed within the first and 

33 second container regions for rolling contact with aqueous or 
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f lexograpbic printing ink or coating material contained within the 
first and second container regions, respectively. 

2. A rotary offset printing press as defined in claio 
1, wherein: 

said separating means is an annular seal element 
disposed, on the applicator roller; emd, 

the partition element is disposed in sealing 
engagement against the -annular seal element of the applicator 
roller. 

3 . A rotary offset printing press as defined in claim 
1, wherein: 

said container means is an open fountain pan; 

said separating meems is an annular -groove 
intersecting the applicator roller thereby separating the first 
and second transfer surfaces; and, 

the partition element is a separator plate mounted 
on the fountain pan between the first and second reservoir regions 
and disposed in the annular groove. 

4. A rotary offset printing press as defined in claim 
X, including sheet feeding mejuis coupled to the first printing 
unit for consecutively feeding substrates in sheet form into the 
first printing unit, 

5. A rotary offset printing press as defined in claim 
1, including web feeding means coupled to the first printing unit 
for continuously feeding a substrate in continuous web form into 
the first printing unit. 



6. 

1, Wherein: 



A rotary offset printing press as defined in claim 



3 said container means is a fountain pan having first 

4 and second pan sections for containing first and second aqueous or 

5 f lexographic inks or coating materials, respectively; 

6 eaid applicator roller having first and second 

7 transfer surfaces and an annular groove separating said first and 

8 second transfer surfaces; and, 

5 . • a pan roller having first and second transfer 

surfaces mounted for rotation in the first and second pan 

11 sections, respectively, for separately transferring aqueous or 

12 f lexographic in3c or coating material from the first and second pan 
sections to the first and second transfer surfaces of the 
applicator roller. 



10 
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1 7. A rotary offset printing press as set forth in 

2 claim 1, wherein: 

p 3 said container means is a sealed doctor blade head 

^ 4 having first and second reservoir chambers, said partition dam 

^ 5 being mounted on the doctor blade head and separating the first 

y=| 6 and second reservoir chambers; 

^ ^ the at least one applicator roller comprising an 

gi 8 anilox transfer roller having first and second fluid metering 

9 transfer surfaces disposed for rolling contact with the aqueous or 

yjlO f lexographic ink or coating material in the first and second 

H=ll reservoir chambers, respectively; 

U ^« separating means being a seal band formed on 

Ml3 the applicator roller between the first and second transfer 

14 surfaces; and. 



15 



the partition dam being disposed in sealing 
engagement with the seal band in the coupled position. 

^ ®- * rotary offset printing press as defined in claim 

2 1, wherein the inking/coating apparatus comprises: 

first cradle means for supporting a first applica- 
tor roller for engagement with a plate or blanket when the 
inking/coating apparatus is in the operative position; 



-38- 



17 
X8 



e second cradle neans for supporting a second 

7 applicator roller for engagement with a plate or blanket when the 

8 inXing/coating apparatus is in the operative position; 

9 a first applicator roller mounted for rotation on 

10 the first cradle means, the first applicator roller having first 

11 and second transfer surfaces and a seal band separating the first 

12 and second transfer surfaces;' 

13 a second applicator roller mounted for rotation on 

14 the second cradle, means , the second applicator roller having first 

15 and second transfer surfaces and means separating the first and 

16 second transfer surfaces; 
first reservoir means for containing a volxime of 

ink or cpating material, the first reservoir means having first 

19 and second reservoir chambers and a partition element separating 

20 the first and second reservoir chambers of th4e first reservior 
g21. means; 

^2 second reservoir means for containing a volume of 

j^23 ink or coating material, the second reservoir means having first 
U124 and second reservoir chambers and a partition element separating 
^5 the first and second reservoir chambers of the second reservoir 
means; 

5==?^ the first and second reservoir means being coupled 

ms to the first and second applicator rollers, respectively, the 
^9 first and second transfer .surfaces of the first applicator roller 
go being disposed for rolling contact with ink or coating material in 
4l the first and second reservoir chambers, respectively, of the 
32 first reservoir means and the first partition seal element being 
disposed in sealing engagement against the separating means of the 
first applicator roller in the coupled position; and, 

the first and second transfer surfaces of the 
second applicator roller being disposed for rolling contact with 
ink or coating material in the first and second reservoir 
chambers, respectively, of the second reservoir means and the 
partition element of the second reservoir means being , disposed in 



33 
34 
35 
36 
37 
38 
39 



-39- 



sealing engagesient with the separating means of the second 
applicator roller in the coupled position. 

9. A rotary offset printing press as defined in clais 
1, wherein: 

the at least one applicator roller is an anilox 
roller having first and second fluid netering transfer surfaces; 
and , 

the volumetric capacity of the first transfer 
surface being different from the volumetric capacity of the second 
transfer surface. 

.10. A rotary offset printing press as defined in claim 
1, wherein the inking/ coating apparatus comprises: 
cradle means; 

the at least one applicator roller being mounted 
for rotation on the cradle means i the applicator roller having 
first and second transfer surfaces and means separating the first 
and second metering transfer surfaces; 

reservoir means for containing a volume of ink or 
coating material, the reservoir means having first and second 
reservoir chambers and a partition element separating the first 
and second reservoir chambers; 

the at least one applicator roller being coupled to 
the reservoir means with, the first and second fluid metering 
transfer surfaces being disposed for rolling contact with the ink 
or coating material in the first and second reservoir chambers, 
respectively, and the partition element being disposed in sealing 
engagement with separating means of the applicator roller in the 
coupled position; and, 

the. volumetric capacity of the first transfer 
surface being different from the volumetric capacity of the second 
transfer surface. 
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1 11. A rotary offset printing press as set forth in 

2 claia 1, wherein the inXing/ coating apparatus comprises: 

3 a fountain pan for containing a voluae of liquid 

4 ink or coating material; 

5 an applicator roller having a metering surface; 

6 and, 

7 a pan roller mounted for rotation in the fountain 

8 pan and coupled to the applicator roller for transferring ink or 
coating material from the fountain pan to the applicator roller. 

1 12, A rotary offset printing press as defined in claim 

2 1, further including: 

3 a transfer drum coupled in substrate transfer 

4 relation with the impression cylinder of the first printing unit 

5 and in substrate transfer relation with the second printing unit; 

6 a first dryer mounted adjacent the impression 
2 7 cylinder of the first printing unit for discharging heated air 
y 8 onto a freshly printed or coated substrate while the substrate is 
yi ® contact with the impression cylinder of the first printing 
SJlO unit; 

ff^^ a second dryer mounted adjacent the transfer drum 

3_12 for discharging heated air onto a freshly printed or coated 

1^3 substrate after it has been transferred from the impression 

^4 cylinder of the first printing unit and while it is in contact 

Q.5 with the transfer cylinder; and, 

a third dryer disposed adjacent the second printing 

17 unit for discharging heated air onto a freshly printed or coated 

18 substrate after it has been transferred from the transfer drum and 

19 before it is printed or otherwise processed on the second printing 
unit. 

1 13. A rotary offset printing press as defined in claim 

2 1, wherein the means for applying ink or coating material 

3 comprises: 

* first cradle means; 
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5 a fixst reservoir or fountain means mounted on the 

6 first cradle means for containing ink or coating material; 

7 a first applicator roller mounted for rotation on 

8 the first cradle means and disposed for rolling contact with inJc 
- 9 or coating material in the first reservoir or fountain means, the 

10 first applicator roller being engagable with a printing plate on 

11 the piate cylinder; 

12 second cradle means; 

13 a second reservoir or fountain means moxinted on the 

14 second cradle means for receiving ink or coating material; and, 

15 a second applicator roller mounted for rotation on 

16 the second cradle means and disposed for rolling contact with ink 

17 or coating material in the second reservoir or fountain means, the 

18 second applicator roller being engagable with a plate or blanket 
mounted on the blanket cylinder in the operative position. 

o ■ . ' 

^1 14. A rotary offset printing press as defined in claim 

W 2 1, wherein the inking/coating appeuratus is pivotally mounted on 

\n 3 the printing unit in a position in which the nip contact point 

^ 4 between said at least one applicator roller and a blanket or plate 

gi 5 is offset with respect to a radius line projecting through the 

=_ 6 center of the plate cylinder or blanket cylinder to the axis of 

□ 

rotation of the printing/ coating unit. 

pi 15. A rotary offset printing press as defined in claim 

H= 2 1, wherein: 

3 said at least one applicator roller having first 

4 and second transfer surfaces and a seal band surface disposed 

5 between and separating the first and second transfer surfaces; 

6 the reservoir means having a chamber and a 

7 partition member disposed within the chamber, the partition member 

8 dividing the chamber thereby defining a first reservoir chamber 
? region and a second reservoir chamber region; and, 

the partition member sxirface being disposed in 
sealing engagement against the seal band of the applicator roller. 
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1 16, A rotary offset printing press as diirrd ir; claiu 

2 1, wherein the inking/coating apparatus comprises: 

3 ' first cradle means for supporting a first applica- 

4 tor roller for engagement with a plate or blanket when the 

5 inking/ coating apparatus is in the operative position ; 

6 second cradle means for supporting a second 

7 applicator roller for engagement with a plate or blanket when the 
B inking/ coating apparatus is in the operative position; 

9 a first applicator roller mounted for rotation on 

10 the first cradle means, the first applicator roller having first 

11 and second fluid metering transfer surfaces and a separation band 

12 separating the first and second fluid metering transfer surfaces; 

13 .a second applicator roller mounted for rotation on 

14 the second cradle means, the second applicator roller having first 

15 and second fluid metering transfer surfaces and a separation band 
1x6 separating the first and second metering transfer surfaces; 

0 17 first reservoir means for containing a volume of 

yj 18 ink or coating material, the first reservoir means having first 

19 and second reservoir chambers and a first partition element 

Ul 

^ 20 separating the first and second reservoir chambers; 

^ 21 second reservoir means for containing a volume of 

J 22 ink or coating material, the second reservoir means having first 

□ 23 and second reservoir chambers and a second partition seal element 

in 

24 separating the first and second reservoir chambers of the second 

H 25 reservoir means; 

Q 26 the first and second fluid metering transfer 

27 surfaces of the first applicator roller being disposed for rolling 

28 contact with ink or coating material in the first and second 

29 reservoir chambers, respectively, of the first reservoir means and 

30 the first partition element being disposed in sealing engagement 

31 against the separation band of the first applicator roller in the 

32 coupled position; and, 

33 the first and second fluid metering transfer 

34 surfaces of the second applicator roller being disposed for 

35 rolling contact with ink or coating material in the first and 
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36 second rcservoix chambers, respectively, of the second reservoir 

37 Deans and the second partition element of the second reservoir 
means being disposed in sealing engagement with the separation 
band of the second applicator roller in the coupled position. 
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1 17. A printing press as defined in claim 1, wherein the 

2 inXing/coating apparatus comprises: 

3 first cradl-e means for supporting a first applica- 

4 tor roller for engagement with a plate or blanket when the 

5 inking/ coating apparatus is in the operative position; 
second cradle means for supporting a second 

applicator roller for engagement with a plate or blanket when the 
inking/coating apparatus is in the operative position; 

first reservoir means mounted on the first cradle 
means, said first reservoir means having a reservoir chamber for 
11 containing a volume of ink or coating material; 

2 second reservoir means aounted on the second cradle 
y 13 means, said second reservoir means having a reservoir chamber for 
^ 14 containing a volume of ink or coating material; 

* first applicator roller mounted for rotation on 
I 16 the first cradle means, the first applicator roller having a fluid 
J 17 metering transfer surface; 

3 * second applicator roller mounted for rotation on 
^19 the second cradle means, the second applicator roller having a 
H=20 fluid metering transfer surface; 

^® ^^st and second applicator rollers being 
coupled to the first and second reservoir means, respectively, the 
fluid metering transfer surfaces of the first and second applica- 
tor rollers being disposed for rolling contact with ink or coating 
material in the reservoir chambers of the first and second 
reservoir means, respectively; and, 

the volumetric capacity of the fluid metering 
surface of the first applicator roller being different from the 
volumetric capacity of the fluid metering surface of the second 
applicator roller. 
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18- A printing press as defined in cX^im 1, wherein the 
means for applying ink or coating material comprises: 
cradle means; 

an applicator roller mounted for rotation on the 
cradle means, the applicator roller having first and second 
surfaces and a seal band separating the first and second transfer 
surfaces; 

reservoir ^eans for containing a volume of ink or 
coating material, the reservoir means having first and second 
reservoir chambers and a partition element separating the first 
and second reservoir chaiobers; 

the applicator roller being coupled to the 
reservoir means with the first and second transfer surfaces being 
disposed for rolling contact with the ink or coating material in 
the first and second reservoir chambers, respectively, and the 
partition element being disposed in sealing engagement against the 
seal band of the applicator roller in the coupled position; and, 

the volumetric capacity of the first fluid metering 
transfer surface being different from the voliuaetric capacity of 
the second fluid metering transfer surface. 

.19. A rotary offset printing press as defined in claim 
1, further including: 

a supply container for containing a volume of 
liquid ink or coating material; 

circulation means coupled between the supply 
reservoir and the inking/ coating apparatus for inducing the flow 
of liquid ink or coating material from said supply container to 
the inking/ coating apparatus and for returning liquid ink or 
coating material from the inking/ coating apparatus to the supply 
container; and, 

heat exchanger oeans coupled to the circulation 
means for maintaining the temperature of the liquid ink or coating 
material within a predetermined temperature range. 
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1 20. A printing press as defined in claim 1, vberein tbe 

2 inking/ coating apparatus is pivotal ly mounted on the first 

3 printing unit in a position in which the nip contact point between 

4 the applicator roller and a blanket or plate is offset with 

5 respect to a radius line projecting through the center of the 

6 plate cylinder or blanket cylinder to the axis of rotation of the 
printing/ coating unit. 

1 21. A printing press as defined in claim 1, including: 

2 a dryer mounted on the first printing unit for 

3 discharging heated air onto a freshly printed or coated substrate 

4 before the freshly printed or coated substrate is subsequently 

5 printed, .coated or otherwise processed on the second printing 
unit. 

^1 22. A printing press as defined in claim 21, wherein: 

£ 2 the dryer is mounted adjacent the impression 

^ 3 cylinder of the first printing unit for discharging heated air 

1== 

Lfl 4 onto a freshly printed or coated substrate while the substrate is 

^ in contact with said impression cylinder. 

5 

Li 23. A printing press as defined in claim 1, further 

yi 2 including: 

3 * a substrate transfer apparatus disposed in an 

□ 4 interunit. position on the press and coupled in substrate transfer 

5 relation with the ia^ression cylinder of the first printing unit; 

6 an interxinit dryer disposed adjacent the substrate 

7 transfer apparat\is for discharging heated air onto a freshly 

8 printed or coated substrate after it has been transferred from the 
. ? first printing unit and while it is in contact with the substrate 

transfer apparatus* 

1 24. A printing press as defined in claim 1, comprising: 
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a dryer aounted on the first printing unit for 
discharging heated air onto a freshly printed or coated substrate; 
and, 

an extractor coupled to the dryer for extracting 
hot air and moisture vapors from an exposure zone betveen the 
dryer and the freshly printed or coated substrate. 



"RETRACTABLE PRINTING/ COATING UNIT OPERABLE ON THE PLATE 
• AND BLANKET CYLINDERS SIHDLTANEOOSLY FROM THE OAMPENER 
SIDE OP THE FIRST PRINTING UNIT OR ANY CONSECUTIVE 
PRINTING UNIT OF ANY ROTARY OFFSET PRINTING PRESS" 

Abstract of t^hP nlfirTosur** 

1 A retractable in-line inking/coating apparatus can apply 

2 either spot or overall inking/coating material to a plate and/or 

3 a blanket on the first printing unit or on any consecutive 

4 printing unit of any rotary offset printing press. The ink- 

5 ing/coating apparatus is pivotally mounted within the conventional 

6 dampener space of any lithographic printing unit. The aqueous 

7 component of the flexographic printing ink or aqueous coating 

8 material is evaporated and dried by high velocity, hot air dryers 
and high . performance heat and moisture extractors so that the 
aqueous or flexographic ink or coating material on a freshly 

11 printed or coated sheet is dry and can be dry-trapped on the next 

12 printing unit. The inking/coating apparatus includes dual cradles 

13 that support first and second applicator rollers so that the ink- 

14 ing/coating apparatus can apply a double bump of aque- 

15 ous/ flexographic or UV-curable printing ink or coating material to 
a plate on the plate cylinder, while simultaneously applying 
aqueous, flexographic or UV-curable printing ink or coating 
material to a plate or a' blanket on the blanket cylinder, and 
thereafter onto a sheet* as the sheet is transferred through the 
nip between the blanket cylinder and the impression cylinder. A 
triple bump is printed or coated on the last printing unit with 
the aid of an impression cylinder inking/coating unit. 
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A retractable in-line inking/coating apparatus can apply either spot or overall 
inking/coating material to a plate and/or a blanket on the first printing unit or on any 
consecutive printing unit of any rotary offset printing press. The inking/coating apparatus Is 
pivotally mounted within the conventional dampener space of any lithographic printing 
unit. The aqueous component of the flexographic printing ink or aqueous coating material 
is evaporated and dried by high velocity, hot air dryers and high performance heat and 
W moisture extractors so that the aqueous or flexographic ink or coating material on a freshly 
printed or coated sheet is dry and can be dry-trapped on the next printing unit. The 
inking/coating apparatus includes dual cradles that support first and second applicator 
rollers (66/67) so that the inking/coating apparatus can apply a double bump of 
aqueous/flexographic or UV-curable printing ink or coating material to a plate on the plate 
5 cylinder (32), while simultaneously applying aqueous, flexographic or UV-curable printing 
S ink or coating material to a plate or a blanket on the blanket cylinder (34), and thereafter 
p j onto a sheet as the sheet is transfei'red through the nip between the blanket cylinder (34) 
f" and the impression cylinder (36). A triple bump is printed or coated on the last printing unit 
^ with the aid of an impression cylinder inking/coating unit 
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